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OEOLOaiCAi;* REPORT ON THE COPPBR L/LND3 OP LAKE SUPERIOR LAND 
' DISTRICT, MICHIGAN. 



LETTER 

FROM 

THE SECRETARY OF THE OTERIOR, 



E2fC LOSING 



7%e geological report on the copper lands of Lake Superior land district, 

Michigan. 



, May 16, ifesO. 

Referred to the CommiUee on Public LancU, and ordered to be jiriated.* 

• Juke. 14, 1860. 

10,000 copies ex;ra ordered to be printed. 



Department of the? Interior, 

Washington, AprU2»y 1850. 

Sir: I h^e the honor to communicate, herewith, a letter from the 
<?ommissioiier of the General Land Office, transmitting tl^e report of 
Messrs. Poster and Whitney, United States geologists, on tftecoppejilaods 
of the Lake Supedor land district, Michigan. 

I have the honor to be- very respectfully, your obedient servant, 

T. EWING, Secretary. 
Hon. Howell Cobb, 

Speaker of the House of Representatives. ^ 



\ 

General Land Office, April 26, 1860. 

Sir: I have the honor to communicate, herewith, a report from Messrs. 
. Foster and Whitney, United States geologists, on the "copper lands" of 
the Jjake Superior land district, in Michigan, accompanied by a number 
•of views of the principal features of that interesting region, with diagrams 
of the mines, &c., illustrating the work. There is, also, accompanying 
this report, a facsimile of a map of Lake Superior and the adjacent re- 
g:ions, made by the Jesuit missionaries in 1670 and 1671, and published 
at Paris in 1672. 

This report contains a vast fund of valuable information, and the pub- 
lication of it will be an important addition to the cause of science. It 
would have been communicated with my annual report, but the time 
siAce thpse gentlemen were appointed was too short to enable them to 
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prepare it in season. It is now submitted as supplementary to that report^ 
and I respectfully request that it may be so comuiunicated to Congress. 
Wfth much respect, your obedient servant, 

J. BUTTERFIELB, XJ^rhm%^\mm\ 
Hon, ThOxMAs E^yiNO, 

Secretary of the Interior, 



Boston, April lo, 1850. 
Sir: We herewith present to you ajeporf on the "copper lands" of the 
Lake Superior land .district. Whea it is considered th^t jthis district em- 
braces an area of more than sixteeii thousand square miles; that nearly the- 
whole of that area is an unbroken wilderness; that we were required to 
explore considerable portions of it with sufficient minuteness to designate 
the character of each quarter section; and that, in the accomplishmei>t of 
this object, our camp equipage and provisions, and even our canoes, were 
carried for long distances on the backs of men; and that the limited state 
of our supphes often compelled us to press on without regard to weather — 
under these circumstances,, we trust we shall be pardoned if it be found 
that w^ hav6 fallen into mi nor errors, or hastily passed some points which- 
were deserving of a more minute. examination. In the delineation of the- 
main features of the region, we trust that this report will be found correct. 
With sincere thanks for the ^id afibrded us in the prosecution of these 
researches by several of the officers attached to the bureau over which 
you preside, wet subscribe ourselves, 

Sir, with gte?it respect, your most obedient servants, 

J. W. FOSTJSR. . 
J. D: WHll^NEY, 

United States Geologistd^ 
To Hon. Justin Butterfield, 

Commissioner of the General Land Office, 
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REPORT 



GEOLOGY AND TOPOGRAPHY 



OF A PORTION OF 



THE LAKE SUPERIOR LAND DISTRICT, 



THE STATE OP MICHIGAN. 



INTRODUCTION. 



JEKstorical sketch. — Raymbmdt and Jogv^s^s voyage to Saut. Ste. Mdrie."-^ 
Renk Mesnard visits Lake Superior, — Allouez follows, — Dablon and ^ 
yjMdrqt^tte follow. — Grand Council. --»• Marquette proceeds to Grein^ 
Bay. — Discovers the Mississippi. -^His death. — AUouez^s death. — Earsfy 
tnap of this region.— Effect of the Missionary labors on the Indian9.'-^ ' 
Travels q/" Hennepin; Charlevoix ; Henry ; Mackenzie. — Expeditien^ 
of General Cass ; of Schoolcraft ; of Maj. Long. — Dr. Houghton; his- 
labors and death. — The treaties by which this district was ceded, — Th& 
several a4^s of the government in reference theretp. — The act authorizing^- 
the survey, — Its organization. , 

The'first steps towards the exploration of the country bordering on the* 
grieat chain of North American laices were taken by the Jesuits of Canada^ 
more than two centuries ago, under the auspices of Count Frontenae, 
then governor general of that region. 

On the 7th of September, 1641, Charles Raymbault and Isaac Jogucu,/ 
two missionaries of the order of Jesus — ^an order whoso memorials are tx> 
be found in every quarter of the habitable earth — accompanied by sevend 
Hurons, left the bay of Pentanguishene in a bark canoe for Sant Ste^ 
Mc'irie. At the head of this bay they had established a mission. It 
formed, at that time^ the western terminus of the travelled route between 
Montreal and Lake Huron, by way of t|ie Ottawa river and Lake Simcee> 
and for years afterwards, while the power of France in the Northwest re- 
mained in the ascendant, constituted an important link in a chain of posts- 
extending for more than two thousand miles. 

The route of Raymbault and Jogues lay through the Georgian biry> and 
thence among the countless islands tbatstud the channel of theSt* Maiy's^ 
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river. After a voyage of seventeen days they arrived at the falls (Saut,) 
where they found an Indian village with a population of two thousand 
souls. The abundance of white fish; and the facilities for capturing them 
in the foaming rapids, have made this the chosen resort of the Chippewas 
for centuries. The, chiefs received them kindly and invited them to 
dwell in their midst. ^^ We will embrace you as brothers,'* 'they said, 
<^and profit by your words." 

They here learned of the existence of a lake still beyond, called by the 
Indians Kitchi-gummi, (Biglake,) surpas§ing.in magnitude either Huron 
or Michigan, tlW called Illinois, beyond whose western limits was a 
country destitute of trees, but covered with grassy plains, through which 
roamed herds of buffalo and deer. 

Here dwelt the Sioux or Naclouessi, a race at once warlike and indom- 
itable. At that day a feud existed between the two tribes, which has 
been perpetuated to the present time. 

Late in the season Raymbault returned to Pentangiiishene with the in- 
tention of revisiting the Saut in the succeeding spring, and establishing 
there a permanent mission; but consumption, brought on by repeated ex- 
posures arid privations, was fast hurrying him to the grave. The follow- 
ing year he returned with Jogues to Quebec, where he died October 22, 
1642. Father Jogues started to return, but in ascending the St. Lawrence 
was captured by the Mohawks, a predatory band infesting the shores and - 
tributaries of Lake Erie. After having been subjected to the most igno- 
minious treatment, himself scourged, and his Huron attendants committed 
to th^ flames, he was ultimately ransomed by the Dutch in the vicinity of 
Albany. He revisited France, but soon retutned to the scfene of his la- 
bors with a spirit unabatejd and a zeal unquenc'hed. 

Ren^M^suardfoUowed in the track of Raymbault. On the 28th of 
Aug4ist,. 1660, he left Q^uebec, taking with him a scanty stock of neces- 
saries; ^^for I trust,!' said he, " in that Providience which feeds the little 
birds of the air, and clothes the wild flowers of the desert". He^ was 
past the meridian pf life,, but possessed all the zeal of youth. He Went 
forth with the presentin^ent that he was performing his last journey, for, 
in writing; back to a friend j he remarked: '^ In three or four m&nths you 
may add my name to the memento of deaths." Having arrived at the 
Saut, he proceeded to coast along the southern shore in a canoe, and on 
thp 15th of October reached the head of Kewednaw bay, which hie 
named St. Theresa— the day of his arrival being the anniversary day of 
th9it patron saint. Here he remained until the following spring, when he 
left, accompanied by a single Indian, for Chaquamegon'bay, near the 
h^ad of the lake.. They took the routie through Portage lake; and while 
the.voyageur was conveying the canoe across the portage, the good Father 
w$fldered into the woods, and no trace of hitn was afterwsirds obtained. 
This hcqppened August 20, 1661. The world applauds the heroism of 
Columbus who launched put upon a trackless ocean in search of a new 
world. The hun^ble linissionatry who, oommitting himself to the guidance 
of gavag^^tteudants, voyaged for dnys with a boundieiSs waste of waters 
on <me side, ajord on tl>e other : aa unbroken wilderness,- tfhowed a degree 
of qouir^gQ a«^ e^thusi^^m which has rarely beea rivalled, and w^hich 
ought to rescue his name from.oblivion.- . 

GteudavAtiofiez followed ia his footst^. Oa the 8tli t»f August, 1668, 
he^MfttWb^dat Tteee River?,' acoompaaied by four. hundred. IiidiaAs^ 



iw-ho weie on ^eir return ftom (iuebec. fai the b^ginniny of September 

he. arrived at the Saut, and entered Lake Superior, ^^ which," said the 
gppd missionary; ^^sl>all henceforth boar the name of M. de Tracy^ in 
token of. the obligations the people cxf this region axe under to himj" and 
this is the nanie applied to, it on the earliest map. 

"The ravages," he continues, ^^respcct this lake as a divinity, and offer 
•sacrifices to it because of it$ size, for it is two hundred leagues long and 
eighty broad., and also in consequence of its furnishing them with fish, 
-upon which .all the natives live when hunting is scarce in riiese quarters. 
* * * It happens frequently that pieces of copper are found, weighing 
irom ten to twenty pounds. I have seen several such pieces in the 
harida af savages; and since they are very superstitious, Ithey esteem 
them as divinities, or as presents given to thqm to nrqmote their happi- 
ness by the gocjs who dwell beneath the w^ter. For this reason they 
.preserve these pieces of copper wrapped up with their most precious 
articiee. In some families they have been kept for more than fifty years; 
in otliers, they have descended from time out of mind — being cherished 
as domestic gods. 

"For some tinjie there was seen near tiie shore a large rock of copper 
with its top rising ^bove the water, which gave an opportunity to those 
passing by to cut pieces from it; but when I passed that vicinity it had 
disappeared. I believe that the gales which are here frequent, like those 
♦f the sea, had covered it with sand. Our savages, tried to pursuade me 
that it was a'di.vinity who had disappeared; but for what cause they were 
unwilling to tell.''* He passed the bay called by Father Mesnard St. 
Thwesa, where he met "two Christian women, v/itnesses of his (Mes- 
<nard's) labors, who had preserved their faith, and sparkled like two stars 
in the midst of the darkness of infidelity. Having refreshed their memo- 
^ries with our mysteries, we proceeded on. After having travelled one 
hundred and eighty leagues aloug the border of the lake, on the southern 
side, where the Lord hath often tried our patience by means of gales, 
famine, and fatigue, both day and night" — many a poor voyageur has 
since uttered the same complaints — "we landed on the 1st of October at 
Chaquamegqn." This is^the old La Pointe of the voyageurs. He de- 
scribes it as a beautiful bay, on whose niargin dwelt numerous savages: 
their warriors amounting to eight hundred. 'Here he paused in his wan- 
derings, erected a chapel, and commenced the work of winning the 
savages to the standard of the cross. He found that tlie Chippewas were 
meditating a warlike expedition against their ancient enemies, the Sioux. 
He was permitted to advise, and succeeded in diverting them from the ' 
enterprise. Here he dwelt for two years. His fame reached the snr- 
roundiag tribes, who gathered around to satisfy their curiosity and receive 
the benefit of his instruction. During this period he visited Fond-du-tac, 
where he met with some of the Sioiix, who informed him of a conntry 
to the west abounding in prairies, over which roamed the buffalo, and 
that there was a great river called Mcssepi, (Mississippi,) whose banks 
were inhabited by the beaver. He extended also his mission among the 
Nipissiriniens, on the north shore of the lake. 

In the fall ef 1667 he returned to Quebec to procure aid in estabUshing 
missions in the Northwest; and such was his ardor, that in two days after 
9iis arjival he w^s on his way back to his forest home. , 

^Charlevoix, in.hk? Travels, has nppropri^Ved almost verhaiim Allou'-z's descriptionr 



8 Doc. No. 69. 

In 1668 Claude Dablon and James Marquette proceeded to Sant Ste. 
Marie for the purpose of establishing a permanent mission. Of the per- 
sonal history of the former little is known, but the latter was in the prime, 
of life, highly educated, and fitted to adorn the court of Louis; but he 
sacrificed all of these advantages, and passed his life among a race com- 
paratively low in the scale of intellectual organization. From this period 
Saut Ste. Mariq dates its settlement; and it is therefore, as Bancroft re- 
marks, the oldest within the limits of the State of Michigan. 

The following year Marquette succeeded Alloiiez at La Pointe, and the 
latter removed 'to Green Bay. 

In May, 1671, a grand council assembled at Saut Ste. Marie. The 
chiefs from fourteen of the tribes of the Northwest and the soldiers of 
France sat in council together. Mr. Tallon, then governor general of 
New France, had sent there Monsieur de St. Lusson to take possession, 
in the name of his Majesty, of all lands lying between the east and west, 
and firom Montreal to the South sea, as far as it could be done. When 
assembled, the ambassador selected a hill above the village, planted the 
cross, and raised the arms of the King. The cross was first blessed with 
all the ceremonies of the Ghurch by the Superior of the missions; and 
while it was being raised, the VcTtlla was chanted by the assembled 
Frenchmen, to the great admiration of the savages. The shield of France 
was suspended from a cedar post above the cross while they were chant- 
ing the Exavdiaty and prayers were ofiered for the sacred person of his 
Majesty. St. Lusson -formally took possession of the lands; after whiph 
guns were discharged, and other manifestations of joy exhibited. Father ' 
Alloiiez was present, mindful of the interests of his divine as well as tem- 

Siral master.* The same year Marquette removed to St. Ignace, north of 
ackinac. Here he built a chapel, and gathered about him the wander- 
ing Hiirons. Marquette and Dablon made numerous excursions to the 
tribes \fhich dwelt in the territory now embraced in northern Illinois and 
eastern Wisconsin. Marquette^ like Alloiiez, ftad heard marvellous ac- 
N counts of the region beyond the Great Lake, and longed to explore it; but 
it was not until the year 1673 that he was enabled to carry his project 
into execution. His route lay up the Fox river, through Lake Winne- 



♦Alloiiez pronounced the fallowing panegyric on the King, which is worthy of being pre- 
served : 

"It IS a most important affair which calls us together. Cast your eyes on that cross, which is so 
high above your heads. 'Tis there where the Son of God was willing to be attached and to die, 
in order to satisfy His eternal Father for your sins. He is the master of our lives, and also of 
heaven, and earth, and hell. It ia He of whom I have so often spoken, and whose. name and 
word I have borne into these distant lands. But, at the same time, look upon that other column, 
to which are attached the arms of that great chief of France, whom we call King. He llvtis be- 
yond the tea. He ia the chief of chiefs, and has not his like in the world. All the chiefs whom 
you have seen, and of whom you have heard, ore but childresn compared with him. He is like 
a great trte, while they arc mere shrubs whx'ch we tread upon. You know Onnontio, (governor 
general,) tlie renov/ned chief of 'Cluebec» You know that he is the terror of the Iroquois, and 
that his name is- sufficient to make them tremble, since he has desolated their lands, and carried 
fire Eti)nong their settlements. There are beyond the sea ten thousand Onnontios Irke him, who 
are but warriors of that great chief, our King, of whom I speak. When he says * I go to war,' 
everybody obeys, ai^d these ten thousand chiefs raise baiids ol warriors both for the lard and for 
the sea. Some embark in ships, like those you have seen at Cluebec. Your canoe will hold 
but four or five men'— twelve to the utmost. Our vessels earry four and five hundred, and even 
a thousand. Another portion go to war on land, but in such numbers that, when arranged in 
double ranks, they would reach lo Mississaquenk, which is twenty leagues from here. When 
he attacks, he is more fearful than thunder. The earth trwnblea, and the airtsiid ihe aaa-areec 
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bago, and tbance down the Wtseonsin -into' the Miasisrippi. In this ex- 
' peditioa he was accompanied by Jay let, a courtier of Prance. They de- 
scended the mighty current as far as Arkansas, and tfien* turned back. 
They represented that, they were hospitably .entertaiu«di by the Illinois, 
who dwelt upon its banks, while by other tribes they were repulsed. 

This relation of the voyage of Marquette was not published until some 
time after his death, and by soiiie it is regarded as ftibulous; but Bancroft 
is disposed to adopt it as worthy of entiie credence. 

Late in the> season the voyageurs reached Chicago. Joy let hastened to 
Quebec to announce the results of their discoveries, while Marquette re- 
mained to plant the standard of the cross among the Miamies. 

The manner of his death is thus narrated by Bancroft: .^^In sailing 
from Chicago to Mackinac during the following spring, he entered a little 
river in Michigan. Erecting an altar, he said mass after the rites of the 
Gfttholic church; tJien, begging the men who conducted his canoe to 
leave him alone for half an hour, 

* In the darkling wood, • 
AmM the cool and silence, he icneit down, 
And oflfered to the Mightiest solemn thanks, 
And supplication.' 

At. the end of half an hour they went to seek hijai, and he was no more. 
The good missionary, discoverer of. a world, had fallen asleep on the 
margin of a stream that bears his name. Near the nxouth, the voyageurs 
^ug his grave in the sand."** This event happened May 18, 1675. 

AUoiiez died soon after in the midst of his labors among the Miamies. 

The Jesuits made a map of this region as early as 1669, which was 
published in 1672. We suspect that it is the work of AUoiiez and Mar- 
ouette, but it bears no name. Dablon thus speaks of it: '^It was got up 
by two Fathers, very intelligent and observing, who did not wish to in- 
corporate anything except what they had seen with their own eyes. 
Tliat is the reason why they have only inserted the upper part of Lakes 
Huron and Illinois, although they have coasted much on both." 

When it is considered that these men were not engineers, and that to 
note the geographical features of the country formed no part of their re- 
•quirements, this map may, for that age, be regarded as a remarkable 
production, although points occasionally are laid down^ half a degree 
from their true position. The whole coast, sixteen hundred miles in ex- 
tent, as well as the islands, were explored.- Even Cariljou, a low island 
in, the midst of the lake, and not visible except within a few leagues, did 
not escape their ot^gervation. 

lire from ihe dischrrr^e of his cannon. He has been seen in the midst of his squadrons covered 
with the blood of his enemies ; soraany of whom has he put to ihe sword, that he does not 
number their scalps, but merely the rivers of blood which he has caused to flow. J-Ie carries 
Buch a number of cap'ives with him that he does not value them, but lets them go where they 
please, to show that he does not fear them. Wobody dai-e make war on him, AiLnations be- 
yond the 3ea have sued for peace with gieat submission. They come from every quarter of the 
globe to listen to him and admire him. It is he who decides upon the BiTairs of the world. 
Whataliall I 6ay of his riches? You think yourselves very rich when you Have ten or twelve sacks 
of corn, and hatchets, and kettles, and other things of the kind. He has more cities than you 
have i^en, which are scattered over a space of more than five hundred leagues. In esch city 
there ure shops containing hp.tahets enough to cut all your wood, kettles enough to cookal' your 
ceribou, awd sugar enough to fiH all your wigwams. His house extends further than from 
here to the Saut, ia higher than the tallest of your.troes, and contains more people than fa* 
largest; of your settlements ever contained." 

/History of the United States, voiunae ILoigitized by CjOOQIC. 
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Allouez, Marqtielte, and fogues were reniarTcable m«x, and, had their 
lots been cast in a different sphere, they would have left a nmre durable 
impress upon the age in which they Hved. Their efforts to win the tribes 
of the Northwest to the standard of the cross, prosecuted with great zeal, 
and under circumstances of privation and suffering, may be regarded as 
abortive. ' 

There is something impressive in the rites of thB Gathohc church — 
something in its mysteries calculated to overawe the. wild hmh of the 
woods. So long as the missionaiy was in- their midst and superintended 
their labors, tKey yielded to his guidance and adoptied his reconimenda- . 
titms, so far at least as conduced to their comfort; but wiien. he. withdrew, 
with equal facility they glided m^ their former habits^ ■ The sapeistruc- 
ture raispd with so much care fell to the ground the momB7i>t the sus- 
taining hand was withdrawn. The effect of the contact .of the two races 
has been to afford the Indian additional incentives m vice, while his in- 
tellectual and moral elevation has been littte advanced -/and .at tliis. day ^ 
it cannot be said that he. stands higher in the scale of civilization than 
when first known by the white man. ' 

Such knowledge as we possess with regard to the early discoveries in 
the Northwest is derived from the "Relations de ce qiie§',est,passe de 
plus remarqnable aux Missions des petes de la compfjgnie de Jesiis en la 
Nouvelle Prance.'* They are comprised in many volumes, to be found 
in the library of Harvard College. 

The occurrence of native copper naturally excited the wonder of the 
first voyageurs, and the references to it are numerous. The first niention 
is made in the Relation for 1659-'60. An Indian, named A\yatanick, 
who had passed from Green Bay to Lake Superior the year previously, 
reported ^Hhat its borders were enriched with lead mines, and copper of 
such excellent quality that it is already reduced in pieces as large as the 
fist. There may also be seen rocks which contain large veins of tur- 
quoise," (green silicate of copper.) 

The relator a(!ds that he has heard of the existence of gold on St. 
Joseph's island, and that the rivers of Lake Superior bring down grains 
of'gold. 

Another relator states that diamonds occur on some of the islands at 
the foot of Green Bay. 

In the Relation for lG69-'70, Father Dablon says: ^<^ We have learned 
from the savages some secrets which they did not wish at first to commu- 
nicate, so that we were obliged to use some artifice. We do not, how- 
ever, vouch for everything co^itained in the following account. After 
enterihg the lalte, the first place met witli containing copper is an island 
about forty or fifty leagues from the Saut, towards the north shore, oppo- 
site a place called Missipicooatong, (Michipicoten.) The savages relate 
that it is a floating island, being sometimes near and at others afar off. A 
long time ago four savages lauded there, having lost their way in a fog, 
with which the island is frequently surrounded. It was previous to their 
acquaintance. with the Frenci^; and they knew notliing of the usq of ket- 
tles and hatchets. In cooking their meals, as is usual among the sava- 
ges, by heating stones and casting them into a birch bark pail containing 
water, they found that they, were al»iost aUxopper. xifter having com- 
pleted their meal, thdy hastened to re-embark, for they were afi^aid of the 
lynxes and bares, which here grow to the size of dogs. They tpolwiydth 



thehi copper stones and plates, but had liardh'' loft thn sborfir l>efore they 
heiard a loud voice exclaiming i«i bjx angry tone, ' Wlio are the ihieveK 
that carry off the cradles and the toys of my children?' They were 
very much surprised at the sonnd, not knowing whence it caine. One 
said it was the thunder; another that it was a certain gobliu caWed Missi- 
bizi, the spirit of the waters, like Neptune among the heaiheft; another 
that it came fiiom the MemOgovissfoois, who arc marine men, living con- 
stantly under the water, 4ifce,the Tritons and Syrens, having long hair, 
reaching to the waist; and one of the savages asserted.that he had ac- 
tually seen such a being. At any rate, this exuaordihary voice produced 
such fear that otie of them died befoire landing; irfiortly after, two. others 
died, and one alone reached home,' who, after having related what had 
happened, also died. (Since that time, the savages have .not dared to 
visit the island y or even to steer in that direction." The Father attempts 
to explain this superstition by supposing that they were pr>isDned by using 
the copper botilders in cooking their meat, and that the supernatural voice 
was an echo of their own, and that the vanishing and joappeacanccof 
the island was due to fogs and haze which hang about it. He concludes 
by adding thiit it is a common bdief among the savages that thn island 
contains an abundance of copper, but that no one dare approach it. 

^'^Pushmg along to Le Grand Anse, (Neepigon bay,) w© come to an 
island called 'Thunder island,' which is noted for its abundance of 
metal. (This is probably St. Ignace.) Further to the west is., an island 
called Menong, (Isle Royale,) celebrated for its copper. • It is large, being 
twenty-five leagues long and seven leagues distant. from the main land. 
One bay'at the iioriheast extremity is pai^ticularly remarkable. It is bound- 
ed by steep cliffs of clay, in which there may be seen ser«ral strata or 
beds of red'Coppei' separated from each other by layers of eartli. In the 
v/uei is seen coj^r sand, which may be gathered with spoons, although 
there are pieces as large as acorns. This large island is surrounded by 
several smaller ones, some of which are said to consist entirely of copper. 
One, eqiecially, near the northeast corner, is within gu^8hot of the main 
island. Further off in that direction is one called Manitou-minis, on ac- 
count of the abundance of copper. It is said by those who have visited 
it, that on a stone being thrown against it, a sound like thai of brass 
when struck is heard. 

*^ After having reached the extremity of the lake, there may be seen 
(one day's journey) on the south shore, by the watcr^s edge, a mass of 
copper weighing 600 or 700 lbs., so hard that steel cannot cut it; but 
when heated it may be cut like lead." 

Ononeot the islands' near Chaqnamegon bay, he relates that copper 
rocks and plates are found, and that*he bought of the savages a plate of 
pure copper two and a half feet squarte, weighing more than 100 lbs. He 
supposes that they have been derived from Menong, and that their trans- 
jKMrt has been effected either by floating ice or by powerful winds from the 
northeast, which have rolled them along the bottom of the lake. 

He mentions the feet that the Ottawa squaws, in diggiilg boles in the 
sand to hide their com, often find masses weighing 20 or 30 lbs. ^Near 
the river Nantonagon (Ontonagon) may be seen a bliiff, from whicli 
stones of red copper fall down into the water. Three yeaans since we were 
presented with a piece from that locality weighing 100 lbs. We have cut 
some pieces from it, and sent them to Talon, at Quebec. The savages do 
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not afl agree as to the place whence it is derived. Some say that it is 
where the river begins; others, that it is close to the lake, in the clay; and 
others, at the forks, and along the eastern branch of the river. 

'<Purtheronis found the long spit, (Keweenaw Point,) whicK'we have 
compared to the arrow of the bow. At its extremity is an island six feet 
square, whifch is said to be entirely of copper. Finally, to complete this 
survey of the. Great Lake, we would add, that it is stated that mines of 
the said metal are found in several places to t^e south. All these cir- 
cumstances, together with others which it is not necessary to mention, are 
deserving of an attentive examination. We would also mention an oxide 
of copper, which is said to come from the crevices of certain rocks^ (Pic- 
tured Rocks,) and the occurrence of certain ' pebbles along the shore, 
which are somewhat soft and of an agreeable green color. If God pros- 
pers our undertaking we shall speak about it next year with more knowl- 
edge and certitude.'^ 

Hennepin and L'Hontan passed through the lower lakes, but did not 
enter Lake Superior. 

Charlevoix, whose voyage was -published at Paris in 1744, passed 
through the great chain, and his observations are well worthy of perusal. . 
He mentions that pieces of copper occur on the islands of Lake Superior, 
and that he knew a brother pf the .order, a goldsmith by trade, who, 
■v^hile on amission at Saut Ste. Marie, had made chandeliers, crosses, and 
censors of it. 

Shortly before the treaty of Paris, in 1763, by which the whole of this 
territory was ceded to the British Crown, Alexander Henry, an English- 
man, visited Mackinac for the purposes of trade. At that time the 
Indians regarded the English as intruders, and entertained towards them 
hostUe feelings. Henry was among the few who escaped the nlassacre at 
old Fort Mackinac, and owed the preservation of his life to the offices of* 
a friendly Indian, who contrived to convey hina to the- northern shore of 
Michigan, whence he made his way^o Saut Ste. Marie. In 1771 he su- 
perintended a mining enterprise in the vicinity of the forks of the Onton- 
agon river, near the site of the copper rock. 

Their workings were prosecuted in the clay bluffs which line the banks 
of the stream, and the miners during the winter perforated the hill 16 the 
distance of forty feet. Having neglected to secure their work with sup- 
ports, on the approach of spring tlje earth caved in and 'destroyed their 
drift. A boat-load of provisions was sent to the miners from the Saut, 
but, much to the surprise of Henry, when it returned on the 20th of Jane, 
he found the whole establishment of miners aboard. It is not surprising 
that explorations so ill-directed and visionary should prove abortive; and 
yet the 'miners represented that, in the progress of the work, they frequent- 
• ly met with considerable masses of native copper, and believed that they 
Avould ultimately have reach!ed»a large body of that metal. 

In the month of August, 1772, the mining force was transferred to a:, 
vein on the north shore. Little was done during the winter, but before 
the dose of autumn the miners had penetrated thirty feet into the solid 
rock. The vein, which at the beginning was four feet in breadth, had,, 
in the bottom of the shaft, contracted to four inches. Under these dis- 
couraging circumstances, further mining operations wore abandoned. 
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H^nry coQoludes> fiom the results of his uosuccessfiil estperimtot'iii 
zoiningy that the copper can never be profitubiy mined, except for lotal 
consvmptioDy and that the coutatry must be cultirated and peopled before^ 
this can t^ke pl^c^. He lemalrks, it was in the hopes of findisg silver an 
sufficient abundance to make the speculation profitable, that the \Vorks 
were coiim^nced. He speaks of the discovery of^this metal In only^'one 
place, Pointe aux Iroquois, where, according to his authority, a Mt. Nor- 
buTgy a Russian gentleman, acquainted with metals^ discovered a bhie 
stone of eight pounds' weight, which was sent to England and foUnd to 
contain sixly per cent, of silver. 

None of the early explorers seem to have noticed theexistence of metal- 
lic silver associated with the copper, although we know that, among the 
numerous masses of copper which have been {Hcked up on the shores of 
the lake, some have contained a considerable quantity of silver interspersed 
through them. 

In 1819, General Cass, under the authority of the Secretarv of Wax, 
directed an exploring expedition, w^iich passed along the southern shore 
cf Lake Superior, and crossed over to the Mississipiri* This expedition 
had amongits principal objects that of investigating the northwestern tjopper 
tnines, jand was accompanied by Mr. H. R. Schoolcraft, in the capacity of 
mineralogist and geologist. His observations are recorded in his "Narra- 
tive Journal of Travels from Detroit northwest, &c»," puWished in 1821. 
" In the spring of 1823, Major Long, acting under the orders of the War De- 
partment, and accompanied by several scientific gentlemen, started on an ex- 
pedition, the object of which was to explore the riyer St. Peter's and the 
country situated on the northern boundary of the United States, between 
the Ked river of Hudson's bay and Lake Superior. In returning, they 
coasted along the north shor^of this laJce. Prof^sor Keating, iu his nar- 
ration of the expedition, remarks that they had seen native copper (boul- 
ders) strewed in mai;jy directions over the great valley drained by the 
Mississippi and its tributaries. 

All the early explorers seem to agree in the opinion, that if depositos of 
copper should be discovered in this region, yet,, so great is its distance 
firom a market, and so wild and unsettled the character of the. country, 
that thore would be no hope of their being profitably worked — at least 
fcr many years to come. 

The attei^tion of the government was called to the mineral resources of 
Ihe Northwest during the presidency of the eider Adams, and a comnas- 
sion was instituted with the view, of exploring this region; but wb hajve 
been unable to ascertain why nothing further was done in this matter. 

Such was the state of things up to the time when Dr. Doaglass Hough- 
ton, , State .geologist of Michigan, in the proseoutioft of his labors, com- 
menced the pjxt^ration of the northern peninsula, and \3Fy his official re- 
ports awakened, attention to this distant region i In his annual r^xidl, pre- 
sented to thelegislattue of Michigan, February 1, 1841, the g^at features of 
the countiy were sketched with a masterly hand, and the firstdefinite in- 
^onnAtion with regard to the occurrei^ce of the dq)osites of native copper 
in the rocks was laid before the world.. Aider this preliminary reconnais- 
sance of t]|;ie country^. Dr^ Houghton entered into. a contmot with the 
United States gove^npient to execu|e the linear mn/^y of the noHhem 
peninsula in connexion with a geological survey, according to the syi^m 
devised by him mcopneodon with Wm. A.JBurt, esq. /dDr- Houghton 
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had, iir the p;<!Ksefctition of the State geol<^ical survey over the extensive 
temtbry- of the scrmhem periinsula; Ibund hii-W' great an amount of labor 
and how larg6.acoT|)a of geologists would be required, were the' whole 
ground to be gone over by th^ geological parties, and had availed hitn- 
setfof alt th^itt&crmation: which could be obtained from the linear sur- 
veyors who had directed the United States surveys in various sections of 
the State. He had engaged them to no(;ice the rocks which they should 
cross with their lines, and, if practicajble, to parocnre specinriensof them, 
so that he might thus obtain a general idea of a region which he had 
neither time nor means to explore fully himself. In the course of those 
iifqniries M received a great amount of valuable information, especially 
from Mr. Butt; and he was thus led gradually to the idea of adopting a 
system which should connect the two surveys, so that they might be 
executed under the authority of one person, and then a systematic ai- 
rangement of a great number of observations be brought to perfection. 
The survey of the northern penipsula was arranged on this principle. 
•The township lines were to be run by Mr. Burt, or under his suoer- 
vision, while tho subdivisions were to be made by other deputy Siir- 
veyors — Dr. Houghton having the especial control of the whole. ' AH 
rocks crossed by lines were to be examined, specimens taken, and the 
exact locality noted, While aj; the same time as much information as could 
be obtsrinod was to be collected in relation to the geological and topographi- 
cal features of the country. The detailed arrangements with regard to- 
the collection of stpeoimens, and the plan of accompanying the sur- 
veyore along the'linesby a special barometrical observer, were admirable^^ 
This system* had been fairly organized, and the field-work of one season 
nearly coilf>pleted, when his melancholy death, by drownings on the 
night of October 13, 1847, occurred. Most of the results of his extended 
personal observatiotis were thus lost to the world, and the system was 
gradually abandoned, though for some time the linear surveyors were 
required to make geological observations; yet, as they werenot systematized 
by any pereon fenrtlmr with the science of geology > the results were never 
laid before the world in an available form, although much information of 
value was placed in the possession ot the department. 

13r. Houghton was a mian of indomitable energy and perse%^era[nce, and 
fervently devoted to the cause of science. Had* he lived to complete/this 
great work, he would have erected an enduring momiment to perpetuate 
bii^ name. He died in the disttharge of his duty, prematurely for the 
cause of science, prematurely for hi« own fame. 

The lands eomposing the Lake Superior district were acquired by the 
United Smes by tirtue of the ibllowmg treaties: 

1st. With «he OtlStwas and Chippewas, canelttded March;S&, ISBtL^ 
ratified May ^7^ IgSB-^y which were ceded the lands bounded on the 
north by liik^ Superior, bn the east by the St. Ma#y's river, onthesotwth 
by Lake Michigan, and on the west by the Escanaha and Chocolate 
rivers. 

2A: W4ththeMenomonees, concluded September 3, 1886— ratified Feb- 
luary 15, 1837— by vrhith was ceded a tract bounded on the east by -the 
EscftttSbft'rivery on tbe^ sooth by Green Bay, on the west by the Menomo- 
neeirivdrj^ and on Ibe hoilfe by an irregular line extending fVom the tjotouth 
of the imile to the head-wafers of>the Escanaba. 

8d; Witk the Chlji^ewais <tf the Mississipi^ and LakeiStaperier) cen- 
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fh0 vemsrindef lof the tlistrkt wdsb«d by Lake Superior on tha Dorth, «^d 
e!KI:dtlft)% wost ftam Ohocdlaie to Montreal river, aod soulbeirly to the 
bbtind^i^j^. betwem^ Wisconsin and Michigan- In tfaiss cession ble 
R^vslle 17GS also: iqchid^d. 

Bacih' ^f'thesje treaties, however, emhi^ced other lands than tliose de- 
scribed, t 
• Sh^Jltly after this last cession, apphcatioiis wei?e inadc by individuals in 
d*ff<srent parts of the Union for permission to explore and locate aajr tn«5ts 
sopp^od t^ cofKtain valuable ores. These applications w^re granted by 
virtue of a joint 'resolution of Congress, passed as far back ds 1818, in 
itjfereaRce to* the ^< lead lands "of Illinois. The applicant in the iir^t in- 
stance T^s allowed to select a tract of three miles square; but this was 
subsequently modified , limit Jng him to one mile square . He was required 
to make the Sicleetion within one year, to mark the corEiers thereof, to 
leave* a person in chaise to point out the bounds, and to transmit to the 
proper di?partmait a description and plat of the same. On the receipl of 
this plat the applicant was entitled to a lease lor the term of three yesqrs, 
renew^ible for an additional term of three years, provided Congress did 
iiot otherwise direct; annexed to which were certain conditions: the most 
important were, that the lessee should work such mines with due dili- 
gence and ^kill, and render to the United States six per cent, of ail tho 
oi-es raised — to be delivered at such points within the district as the latter 
nTia:ht indicate. 

The Committee on Pofolij Lands of the 29th Congress, 2d session, de- 
cided that the Dejiariment of War had no autliority to grant leases of cop' 
per miiies^ and recommended that these tracts be surveyed and sold. 

On* the 6th of May, 1846, in conformity with the decision of the Presi- 
dent of the United States, the further issue of permits was suspwded. 

The whote number of permits granted under the authority of the De- 
partment of War amounted to about one thousand^ — nine hundred mod 
sixty-one of which were located. Sixty, leases for tracts of thieee miles 
square, and thrcehnndred and seventeen for tijacts of one mile sq\iiaa:e, 
were perfected, and mining companies organized under them.* 

At thesubsequient session oi Ooagress an act was. passed, entitled/^ An 
act h>'e^^blish a new land 'district. :and to pmvidefor the sale of mineral 
lands vd thd State -of : Miobigan,' ' apppored March 1 , 1847. 

By the fii*st se^tiidn <rf:tliis act, all of that portion of the public land-sjn 
the State of Michigan lying north of the boundaries of.theSagiiiawand 
Grand river temi distrfets in theSmte, known. as the:northern.penin^la, 
wilh the islands in Lakes Superior, Huron, and Michigan, and in Gicien 
bay, the Slrttit^df MichilUmackinac. and the: rivet St. Mary's, .within the 
jurisdiction of said State, was included in one land distriet, tp43!e«alfed 
the lirf&e Superior Ian*, disirictv 

The second section pfovides^tliat the Secretary of the Treasury oa^ts^ a 
geological e^amiftatian aaid survey \to be made and reported to the Com* 
missioner of the General Land Office; that the President be a«il;hori^ to 
eaus6 iitteh of said- lands as. may contain copper, lead', or other valuable 
oree lobe exposed to^ sale, first givingisiximonths' notice of the, tia»fe&'s||xd 
places'^f such sale in^ such nretvspaptts of general cireukition inthe ^V/Csral 
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fitetes as he may ^deem expfedieht, with a brief description of the lands to 
-be offered-i-showing the number and locality of the mines ki^own, the 
T)racticability of discovering others, the quality of the ores, the jSicllities for 
working the mines, aridlhe means and expense of transporting their pro- 
ducts to the principal markets of the United States; and that all of the 
lands in > the said district not reported as mineral be regarded as agricul- 
tural. 

The third section -secures the rights of those persons in possession by 
occupancy under permits, or leases ,.from the Secretary of War. The other 
sections of the act in no way relate to. the objects of the surjey, and a re- 
cital of their provisions is omitted. 

From the time of the issuing of th^ permits the business of mining has 
i>een prosecuted with vigor, and in many instances with success. The 
day is not distant when the product of these mines will supply the home 
•demand, and ad(^ much to the national wealth. In a business like this, 
proverbially uncertain the world over, there have been many failures, 
many schemes of wild and extravagant speculation, and many plans of ill- 
advised and ill-directed mining,, which have resulted in the ruin of those 
engaged in them. Extravagant expectations were held out in the com- 
mencement, which the mining experience of the world declared could 
never be realized. 

These, however, have passed away, and the business h^ settled down 
into a regular, methodical pursuit, affording an admirable field to the 
mining engineer for the display of skill and judgment, and yielding to the 
-adventurers areasonarible retiirn for the capital invested., 

*In the spring of 1847, pursuant to' the provisions of the above- recited 
act, the Secretary of the Treasury appointed Dr. Charles T. 'Jackson to 
execute the required survey. After having spent two seasons in the 

Srosecution of this work he resigned, and its completion was confided, to 
lessars. J. W. Poster and J. D. Whitney, the results of whose observa- 
'tions will befeundieknbodied in the subjoined report. 

In the prosecution of this work they have been aided by Messrs. S. W. 
Hill and Edward Despr, as first assistants, by Mr. .William Schlatter as 
draughtsman, and Mr. W. D. Whitney as botanist. 

The aid of Mr. Hill has been of the most essential service. His long 
residence in the district and'his connexion with several public surveys in 
ithe Northwest, had given him opportunities of collecting a large fund of 
'information, which has been cheerfully contributed to this work. His 
measurements and plans of the mines, his observations on the phenomena 
•of veins, his contributions to the boundaries of the rocks, as illustrated on 
the accompanying maps, and his thorough and laborious explorations during 
hiB connexion With the survey, are all gratefully acknowledged by the 
{geologists in charge. 

The phenomena of the drift and alluvial deposites of this region have 
been ably investigated by Mr. Desor, and the results of his observations 
will be found embodied, by him, in that portion of the work which relates 
to the superficial and transported materials. 

His previous investigations of the drift in parallel latitudes in western 

Europe, and of glacial action as manifested in the Swiss Alps, and the 

formation of shoals along the coast of the Atlantic as observed by him 

• during his connexion with the Coast Survey, had qualified him to enter 

jjpon thfa£eld with every prospect of success* r^ t 
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When il IS considered that the agricultural capacity of a soil results 
not so much from the decomposition of the subjacent rocks as from the 
superficial deposites strewn over the surface, which have been derived in 
most cases from sources far remote, it will be found that an undue prom- 
inence has not b^n given to this subject. Besides, an investigation 
into the sources of Tnese materials, and the agency by which their transport 
has been effected, forms one of the most interesting 'chapters in the phys- 
ical hii^oty of the earth. 

The results of his observations on the fauna of this region will be com- 
municated hereafter. 

The execution of the maps was confided to Mr. William Schlatter, and 
we do not pay him an underserved compliment when we say that he has 
comjrfeted the work wiih consummate skill and ability. Much oC this work 
has been executed in the midst of the forest, beneath the shelter of a tent. 

The investigations of Mr. W. D. Whitney were mainly directed to the 
^ora of this region. His remarks on the nature of the forest trees, their, 
geographical distribution and the economical uses to which they may be 
ap^ied, will be incorporated in a subsequent report. 

Before concluding this introduction we desire to return our thanks to 
the several captains of mines for their hospitality and for the facilities 
afforded us in investigating the phenomena of veins. Without exception, 
we have found them intelligent and ready to communicate all of the in-- 
formation in their possession. 

To the tineajf surveyors, particularly to Mr. John Burt, we de$ire ta 
render our thanks fer the communication of valuable information. 

To the late surveyor general, Hon, Lucius Lyon, of Detroit, we also 
desire, in a public manner, to express our thanks for his promptness in 
furnishing plats^ and for other aid Tendered in the prosecution of this work.- 

Wb are fully aware that this report is, in many respects, defective; such 
as must necessarily result from the investigation of a wild and almost 
unbroken wilderness, with limited facilities at em disposal. We trust, 
however, that we have accom^dished something in elucidating its true 
geolo^cal structure ^nd its vast mineral resources. 
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Boundaries of ike Lal^ Superior land district, -^Ejftenfof th$ lake, — . 
J^lqnc^y^-^Bfn-Ws.^-^^t^s.'^Cofi^s — Mi^higa^.—Extmt, — Bays, 
^-^istdrids,— Huron.'- Rivers, — Mountains, — Table of h^igkt^. 

The region which forms the immediate subject of this report is bounded 
on the north by Lake Superior j^ on the east by the St. Mary's rivqr^ on 
tie south hy Lakes Jluron and Michigan, and on the west by the Mon- 
treal and Menomonee rivers, including ' the several islands belonging to 
the United State?, and within the jurisaiction of Michigan. It is l|nown 
as the Lake Superior land distriet, and contains an area of 16^231 square 
miles. 

It is included between latiliude 45^ atnd 49*^ north; and longitude 83*^ 
46' and 90*^ 33' west from Greenwich. Its coast, more than SOU miles in 
extent, is washed by three of the great North American lakes. 

liSke Superior, the largest esfpanse of fresh W£\tcr on the globe, contains 
32,0(M) square tniles. Its surface is elevated, according to Captain Bay- 
field, of the English Admiralty survey,. 627 feet above the ocean-level, 
while portions <>f its. bed are several hundred feet below; thus forming one 
of the deepiest depressions in the surface of the earth, exchiding those 
portions covered by the oceanic waters. Its coast is 1,5()() milns in extent; 
its maxirqum length, from Gros Cap to Pond-(Ju-Lac, in a direct line, is 
355 miles 5 its mai^inium breadth, from Grand island to Neepigon bay, 161) 
miles. 

The shape of the lake is very iripegular, its widest expansion being near 
the centre, while jts cjfti^emes are conliract^d. Its northern shore is rocky, 
affoidinjg pahy bold headknils, and many deep and spacious bays. Nu- 
merous groups of islets gird the' coast, which app#ar to be peaks, or 
aiguilles, connecting with the main rock far below. 

Of the larger class may be mentioned St. Ignace, at the outlet of Nee- 
pigon bay, 1,300 feet in height; and Pie island, at the outlet of Thunder 
bay, which rises to the height of 850 feet. They are both composed, in 
the m^in, of rocks of igneous origin, and present bold and picturesque 
outlines. 

The southern coast is studded with fewer clusters. Towards the head 
of the lake there is a group kijown as the Apostle islands, composed oi 
sandstone, and attaining an inconsiderable elevation. The channels be- 
tween them afford good harbors, accessible from every poiat. La Pointe, 
situated on Madaline island, is already a place of some commerce. 

Grand island, about midway between the extremes of the lake, affords 
one of the finest and most beautiful harbors in the world. Its northern 
shore, where exposed to the surf, is lined with high cliffs of sandstone; 
but the southern portion slopes gradually to the water's edge. 

Towards the eastern extremity are several low islands, composed of 
sandstone, which are of no great importance. 

In addition to these are two remarkable islands in the midst of the 
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Ifto, both of wHcfe are die to volcanic action. These are Isle Roya!e 
and Michipicoten; the former belonging to the United Slates, the latter to 
Great Britain. 

Isle Royale is situated in the northwestern {)art of the lake, being inter- 
sected near the centre by the 89lh degree of west longitude, and the 48th; 
V)f north latitude. Its cqursejs northeast and southwest; its length 
^^ot forty-five miles; its width about eight mites; its area two hundred' 
and thirty square miles. 

It is traversed by numerous parallel ridges, running with the course of 
the island, which nowhere attain an altitude of more than GOO feet above 
the lake-level. At the northeast extremity they are prolonged beyond 
die main land, and resemble the fingers attached to the human hand. 
These fingers afford safe and commodious harbors. The numerous long 
and narrow inlets which indent the coast result from its geological struc- 
ture. Alternating bands of soft amygdaloid and hard crystalline green- 
stone, which oppose unequal resistance lo the action of the elements, have 
contributed to form the peculiar outline of the coast. Powerful currents, 
at no remote epoch, swept over the island in a southwesterly direction, 
which ground down the softer beds and polished and grooved the harder, 
to their very summits. So thorough was this process, and so slightly 
have the harder materials, in the lapse of time, yielded to the ordinary- 
action of the elements, that these grooves can be observed over surfaces 
of gr€»at extent, sharp and well'defined. No tree takes root upon these 
polished surfaces; the lichens even cannot firwi sustenance. The island 
everywhere presents a desolate appearance. Barren rocks; a dwarfed 
growth of cedars and birches, hung wifh drooping moss; abrupt cMffs, 
ifflpassc4)le marshes — these are the striking characteristics. The caribou, 
the lynx, and the rabbit are among the few animals thai roam over its 
surface; the hawk, the owl, and the pigeon represent the feathered tribe. 

Where the igneous rocks prevail we find deep and spacious Unlets, 
among which may be mentioned Washington harbor on thd west, Todd's 
harbor and McCargoe's cove on the north, the deep recesses formed by 
Locke's point, Blake's point, and Scovill's point, on>the east, and Rock 
harbor, Chippewa harbor, and Siskawit hay on the south. The southern 
point of the lauer bay, which consists of sandstone, is approachable from 
the southeast, and also from the south, by a nanrow and intrteate channel. 
It abounds in hidden reefs, running parallel with the main land. 

The numerous ridges which traverse the island longitudinally are uni- 
fownly bare and precipitous on the northwest and sloping on the southeast. 
The intervals are occupied by small lakes, wet prairies, or cedar swamps* 

Michipicoten is situated in the northeastern portion of the lake. It is 
eighteen miles in length, and rise? to the height of eight hnndred fe^t 
above the water. It is a mass^ of green.^tone, and one of the pointd. 
selected by the Cl^^ebec Company for mining operations. 

In the midst of the lake is a remarkable islet, known as Stannaid*s rock,. 
90 called in honor of Captain Charles G. Stannard, by whom it was dis- 
covered in 1844, while sailing the bri^ Astor. 

It hal been erroneously descritied as an isolated peak or needle, shoot- 
ing up from the bottom of the lake, and affording deep soundings, on. 
every side. Such, however, is not the case. It rises about four feet 
above the water-level, and exposes a^urface of fifty feet in len^h and 
twenty in breadth . During a storm the waves sweep pver^it, but its posit 



to Dbc. M>69: 

tion is indicated by a long line of breakers, ftofessor Mather, who viS-' 
ited it in 1846, thus describes it in some MS. notes communicated to us: 
^'A dangerous shoal extends a mile or more to the NNE. of the rock, and 
another, as indicated by the ripple, to the NNW. In approaching it, we 
passed over numerous ridges and deep troughs between — the rocky bot- 
tom plainly in view from ten to fifteen and tweijty feet below the surface.'' 
To the south and southwest of the rock the water is deep, even at its 
base. It is a sandstone of a dark red color, and somewhat metanior*. 
phosed by heat, and disposed in nearly horizontal layers. Its bearings, 
fromtl^e most reliable information, are, from Manitou island, at the head 
of Keweenaw Point, SB. ^ E. 27 miles; from Point Abbaye, E. by N. 
J N. It lies ia the direct route between Grand Island and Keweenaw 
Point, so that it is necessary for the navigator to make a detour to avoid it. 

This is the only reef known to exist in the midst of Lake Superior^ 
and it is a matter of surprise that it remained so long undiscovered. . 

Professor Mather states that at the time of his visit a strong current wa3' 
setting eastward, which drifted the vessel more than half a mile from her 
course. The lake was calm and the breeze light; the approach to the 
rock, therefore, is dangerous even under the most favorable circumstances* 

The northern shore is much more deeply indented than the southern. • 
Among the deepest of these indentations may be mentioned Neepigon,! 
Black and Thunder bays, which, for the most part, are lined with eleva- 
ted ridges extending down to the water's edge. No place, in the north* 
west presents a view of greater magnificence than is afforded in the vicin- 
ity of Foit William. Blackened walls of slate and trap, covered with a. 
dwarfish growth^ of cedar and birch, are seen on every side. To the 
south Pie island rises out of the lake, like an immense castle^ to the. 
height of 860 feet: to the west, McKay's mountain, a thousand feet in 
height, overhangs the valley of the l^aministiquia, its flanks composed of 
basaltic columns as regular as those of Staffa: to the east. Thunder cape, 
1,350 feet in height, with unbrokeh cliffs extending for seven miles, re- 
sambling a vast colonnade, juts into the lake, beyond which the eye rest^ 
upon a dark expanse of water bounded only by the horizon, while to the 
iuorth serried ranges of mountains rise one above the other until their out- 
lines are dimly traced against the sky. 

The general trend of the southern coast is east and west, to which, 
liowever, Keweenaw Point forms a renaarkable exception. Starting firom 
its. base, it projects for fifty miles into the lake, taking a northeasterly di- 
.reotion; then, curving inwardly, it pursues for twenty miles 'an easterly 
course, terminating in an abrupt headland»which rises to the height of 
•800 feet above the lake. This configuration is due to a range of trappean 
hUla, which in their widest expansion do not exceed twelve miles, or 
attain anelevation greater than 900 feet above the lake. 

. The southern coast is less rock-bound and irregular than the nbrthem. 
HThe principal indentations are Chaquamegon bay, Keeweenaw and 
Huron bays. This difference in the character of the two coasts result3 
firom the diversity in their geological structure. 

Where the rocks consist of different degrees of hardness the cAast pre- 

. sents numerous inlets, bays, and harbors, with deep but narrow channels; 

but where the rocks are pf nearly uniform consistency, the shores are 

gently curved,- the bays wide, and the harbors sparse. Thus it will be 

seen, by inspecting the geological map, that where the igneous rocks pre* 
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Tail, the coast is fip«Iy indented; where the sandstones prevail, the coast is 
gently curved. Copper harbor, Agate harbor, and Eagle harbor are ex- 
cavated in a belt of amygdaloid, included between two belts of conglom- 
erate, which offer greater resistance to the action of the sea and the 
atmosphere. *A stream or a fissure may liavre served originally as an inlet 
to the waters, whose excavatory power was circumscribed by the harder 
and firmer sedimentary rocks. 

Between Eagle* harbor and the Montreal river the^coast, composed of 
sandstone, presents no projecting headlands, no sheltered bays. To the' 
«ast of Keeweenaw bay there are several bold projections which result 
firom the joining of rocks of unequal insisting power. The heads of the 
promo-itories generally consist of granite or basalt, connected with the 
main land by low, and narrow spits of sandstone. Granite Point and 
Presqu'lsle are examples of this kind. Within the present century the 
connecting link may be severed, and the promontories become insulated 
like the Huron islands, which at no remote epoch were undoubtedly con- 
nected in a similar manner with the main land. 

Lake Superior occupies an immense depression, which has been for the 
most part excavated out of the soft and yielding sandstone. Its configu- 
ration on the east and north has been determined by the irregular belt of 
granite "^before noticed, which forms a rim efiectually resisting the further 
encroachments of its waters. Limited patches of sandstone, such as 
Oaribou, Parisien, and Maple islands, have escaped the process of de- 
molition, and indicate the ancient limits of the detrital rocks. 

The configuration of that portion of the lake lying west of longitude 
S8^ appears to have been caused by two axes of elevation extending in 
parallel lines from the northeast to the south wesfj which upraised the 
jsandstone, causing it to form a synclinal valley. Another valley of a like 
character occurs south of the trap range of Keweenaw Point and the On- 
^nagon region, in which the water has excavated a de^p and spacious 
bay; but its encroachments are limited in that direction by the granite 
bosses of the Huron mountains. Let any one who doubts that the con- 
figuration of the lake results fi-om geological causes consult the map of 
this region, and he will be satisfied that all the projections and indenta- 
tions of the coast conform in a remarkable degree to the main lines of 
upheaval. 

The southern coast of this district is washed by the waters of Lakes 
Huron and Michigan. The superficial area of the latter is nearly a third 
less than that of Superior, being twenty-two thousand square miles, 
while in depth it is not much inferior. It is elevated five hundred and 
seven ty-eight feet above tide- water, and depressed forty-nine feet below 
Lake Superior. The rocks which compose its rim are of a sedimentary 
nature^ and afford few indentations suitable for harbors. The immediatof 
shores are low, and lined in places with immense sand-banks. The watef 
shoals gradually in approaching the coast. Green Bay in other countries 
would .be regarded as a lake of great magnitude — its length being one 
hundred.miles, its average breadth twenty. Great and Little Traverse 
bays occur in tbe eastern coast, and Great and Little bays d 'Enoch in 
the northern. The maximum length of the lake is three hundred and 
twenty miles, its maximum width one hundred, and its circumference) 
somewhat less than one thousand miles. Its form is oblong, with much 
uniformity in its ouriines. The islands are sparsely distributed, and 
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attain an inconsiderajble height. Tt^ dusliets oocor — ane at the outlet 
«f the main lake, the other at th^t of Green Bay. 

Lake Michigan is connected with Lake Huron by the Straits of Macki- 
nac, forty miles in length, and four in breadth. At the narrowest poii^ 
within this strait there are two considerable islands — Bois Blanc and 
MsK^kinac. The formei is a low, wooded isiand, twenty-five miles in otm 
cumference^ 

Mackinac is only about three miles in diameter, and rbes to the he%ht 
of three hundred and fifteen feet; it is walled on every side by bare cliflfe 
of limestone, which afford mtoy scenes of picturesque beauty. As a 
military post, it may be considered as the Oibpaltai of the lakes. PoiJ- 
merly it was one of the principal depots of the American Fur Company; 
but of late years the traffic has rapidly declined. The commanding poi^ 
tion of MacKinac did not escape the keen eye of the Jesuits. DabtoD 
speaks of it, in 1670> as the centre of three great lakes; and from that d^j 
ts> the present it has been an important point-^a sort of council ground—^ 
in the negotiations between the two races. The harbor is excisllentL 
There is nothhlig'tb make this island a place of any great commercial im- 
portance^ but had the govetvnm/ent relinquished the fee of thelaaidsyit 
would have presented ia far different! appearance from what we now bei- 
hold. Michimackinac signifies big turtle, so called fi^m a fencied re^ 
semblance in the contours of the island to th'e form of that animal. 

Lake Huron is little inferior m dimensions to Michigan, its greatest length 
being two hundred and sixty miles; its greatest breadth one hundred and 
sixty. Its circumfereiK^e is eleven hundrod mi^ ; its area twenty thousand 
four hundred. Its shape is that of an iwverted cone. Geoigianbay, oii^ 
hundred and seventy miles in length and seventy in breadth, forms the 
northeastern portion^ and lies exclusively within the British jurisdiction^ 
Ss^naw, a deep and wide-month ed bay on the western coast ,.is the principal 
indentation. The rim of the lake is composed for the most part of de^ 
trital rocks, which are rarely exposed. In the northern portion of tfie 
lake^ however, the trap rocks on the ^Canada side intersect the coast. 
The waters possess great trairaparency, and extend to a d^h nol sur$> 
passed by those of Superior aiid Michigan. They raareiy attain a %Bm- 
perature higher than 60^> and are stodged wiAh fish of the finest flavon 
The surface exhibits the dark-blue, or blue-black, so characteristic of the 
ocean. 

The northern coast, in the vicinity of the outlet of the St. Maiy's(|^ 
abounds in numerous clusters of islands, which form the most atCKictiv4 
feature in the landscape. Captain Bayfield is said to have landed on. ten 
thousand, in the prosecution of his survey, and to have estimated th» 
whole number at thirty thousand. 

The following table, with some alterations, exhibiting the area, elerai- 
tioB above the sea, and depth of the five great lakes, is taken from the 
jqjort of S. W. Higgins on the topography of Michigan: 
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T&e eoitife ttea drained by tfa^se lakes is esdmated^ <sf& the steime au- 
thority, at 335,515 sqixare inile». 

This district is a part of that immense plain bounded by the Appala- 
chian chain on the east, and the Rocky inountains on the west, and ex- 
tending north and south from the Gulf of Meiico to the Arctic sea. Its 
mean elevation above the seat {i lesS^ than a thousand feet, and its culmi- 
nating points nowhere exceed 2,500 feet; They can hardly be dignified 
with the name of raqmrtain chainsj but may be regarded as the more ele- 
vated portions of a gently rmng and wfdefy extended plateau. 

The beds of the great lakes are depressions, reaching far below the 
ocean level. .., 

In this plaiUj with. Ijieir branches interlodcirig, the two great rivers of 
North Americst have their (fri$in-*r^he Mississippi and St. Lawrence; the 
one discharging its waters, tfirouglj nwrtiy mouths, into the Oulf of Mexi- 
co; the o their expandftig into at gulf miny hundreds of miles in extent be- 
fore it becomes merged in the ocean. 

These rivers are as diveris^ in chkrfbcter a^ in, direcdon. The 
Mississippi is the longer, but the St. Lawrence dischajrges the greats 
volume of water. The one abounds in difficult rapids, the othet in sti»- 
pendpus catarapts— the one i^ subject, to great flucttU'ation^j the other 
preserves an almost unvarying level. The waters of the one «re turbi^; 
those of the o^her poi^sess ^ ialmo^t crystal purity. Th^ one affords few 
lake-like expansions; the other swelb into vast inls^nd seas. Both hayp 
become the gseat highways of commerce, enriching the regv?n^ thrqngh 
which they ^w^ aad supplying t}^ inhabitants with the vaded products 
£>f distant climes. j 

i^ake Superior is fed by more than 8Q styeams^none of which attain any 
co.n^iderable magnitude, and ar$ adapted only to eanoe navigation!. 
Those which Q.o}9f down the .northern slo^ of the basin are longer than 
those o( the southern, and the water, bping more exposed to the di?ect rayp 
of the sun, possesi^es a higher temperatmre. They all hjive raipid descent^, 
and, flowing over rocks which oppose .great resistance to the. action of 
water, abound in falls and rapids. The carrying-places arou^fd thei^fe 
obstfuetions are known as "portages." Gommunication throu|^out the 
northwest between distant points is effected almost entirely with the 
eanoe« It serves the same purpose as tho.ship on the ocean, or the camel 
on the desert. This kind of inland navigation has created a claiss of men of 
marked peculiarities, known as voyageurs. They ^r^^j^l^ardy rdce, pa- 
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tient of toil, and cheerful under the most untoward CTrcttmstances. In 
their frail barks tbey pass from Lake Superior to the Mississippi^ to Hud- 
ison's bay, to the Pacific, and even to the Arctic ocean. 

Rivers. — Rivers are the great arterial features of our globe; they define 
the valleys, give boundaries to the hills and mountain ranges, and if 
, traced to their source, enable us, with the aid of a. fev W(?1J determined 
.culminating points of contiguous. ranges, to trace upoQ.pur chains the 
general feature of the country through which they flow.* .Thi? know- 
ledge is particularly desirable at this day, when rapid communication is 
sought between distant points by means of railways. ' By. barometrical 
observations extended over most of the district, the elevation of the water- 
shed line has been determined. These will aid in the.sclectipn of the 
most practicable route between the two lakes, and enable the observer to 
form a pretty correct idea of the physical features of the region. 

The following diagra^i shows the course of the water-shed in this "dis- 
trict. It is represented by the irregular dotted lines: 
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It will be seen that the streams iowing into Lake Michigan, ill the 
©astern portion of the district, head ^ear Lake Superior. Proceeding 
west, the line is deflected from the upper lake, aiid another line diverges 
towards the northeast The main lyie is due to the ujrfieaval of the 
granite; the secondary line to that of the trap. 

We will describe the rivers of this region in their order of succession^ 
rather than with reference to their magnitude. 

The Montreal is a river of no great magnitude, being navigable above 
the falls at its mouth by canoes only during the time of flood. It is formed 
by the union of the Pine and Balsam rivers, thirty-four miles above its 
tnouth, following its meanders. At this point) according to Captain Oram> 
it is eight hundred and four feet above Lake Superior. Flowing over' hard 
•unyielding rocks, it gjM)unds in numerous rapids' and cataracts. Near its 
moiith it is precipitated eighty feet over a sandstone ledge. Pour mile* 
up, there is another fall of about the same height, but much more pictur- 
esque. The aboriginal name of this stream is Kaw€t8ijiv>ang'9epiy or 
Whfte Palls river. 

The Blaek and Presqu^Me are streams of considerable magnitude, 
which have their sources in the granite near the southern limits of the 
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district. They flow northwesteriy, aad^ breaking ihroi^h the trapcange^ 
discharge themselves into Lake Superior. 
' The Otttonagon — or Nantonagan, according to the orthography of the 
Jesuit map— is the largest of all of the streams within this district which 
flow into Lalce Superior. It has three priiicipal affluents which com- 
biiied, drain an area of not less than thirteen hundred square miles. 
Their sourcQ^ are found near the southern limits of the district, inter^ 
locking with those of the Chippewa and Menomonee. One of the afflu- 
ents oLthe west branch drains a large inland lake, known as Ago^ebic or 
little Fish lake, which lies about seven hundred feet above the main lake. 
The waters are clear, c(Ud, and deep, and swarm with fish of the finest 
flavor. After leaving this lake, the course of the stream is northeast along 
the junction of the sandstone and trap, until it unites with the main river, 
and has, in places, excavated a channel in the sandstone to the depth of 
one hundred feet. After this junction, the combined stream turns abruptly 
to the north, flowing across the trap range in a natural depression, 
through which it finds its way to the lake. The southern and eastern 
branches, for a greater portion of their courses, flow through a country 
deeply covered with stratifiecl clays, and their channels are excavated in 
the yielding beds. The banks in places rise to the height of one hun- 
dred and fifly feet, arid are so precipitous that it is a task of great labor 
to clamber to their tops. Th^ depth of water in each of these branches 
is sufficient to float a canoe, but numerous portages occur in consequence 
of the great accumulation of drift-wood. Some of these ^'^rafts" are fifteen 
lods in extent. 

At the mouth of the Ontonagon there is a sand-bar, on which there is 
ordinarily from five to six feet of water. During the springrflood this bar 
is often washed away, but it is 'reformed by the northerly winds, which 
drive in a heavy sea. The e^ftension of piers from this point fox the dis- 
tance of four hundred, feet seaward, so a;s to confine the current within a 
narrow compass, would remove this o.bstruction and render the entrance 
.at all times accessible. The bar once passed, there is a spacious harbor 
;two hundred and fifty feet in width and eight miles long, with a depth of 
.water between twelve and fifteen feet. The mouth of the river has already 
become a place of much importance, and an improvement of this kind 
would be of great value to this portion of the mining region, although its 
construction would be a work of much labor and expense. The nearest 
points where vessels can take refuge in a storm are La Pointe and Eagl^ 
Harbor, each of which is about seventy-five miles removed. 

A keeHx)at seventy-five feet in length, and capable of carrying ten tons, 
plies between the mouth of the river and the Minnesota landing, distant 
fifteen miles. Three miles below this point occur the Grand rapids, which 
present a very serious obsUruction to the navigation. These, hpwever, 
have been so for improved by removing the boidders from the channel, 
that boats can ascend by poling or warping. 

Between • Keweenaw Point and the Ontonagon there are several small 
sti^eams, which have their origin in the trap range and flow northward into 
Ijake Superior. Their descent is rapid, and they afford an abundant sup- 
ply of hydraulic power. T woinconsiderable streams occur near the head of 
Keweenaw Point, Eagle and Montreal rivers. The former flows along a 
longitudinal valley for a distance of six miles, then breaks^ through the 
trap range at nearly right-angles with its fonner cour§e^. aji^ ^s precipitated 



info the lakig. It is t'bfe only stiteSBlfn of mf tlt^ghittfde in ffife vicinity df 
the mines on the Point, and its ^at^hs have h^^^n already ehi^oyed ih 
the #iashing of the ores. 

The Little Montreal ^6^9 thfotigli a Idhgfitndinal v^llc-y h^l^ett tWo 
ranges of tfap, and enteis me lake' a littlfe btelow the eastern etftttnity 6{ 
the point. 

The Stiirg'eon, With the e*deptidn of the Ohtdri^h, iis the largest rivfer 
on the northern slope of the axis betv^een Lakefs Stfjeri^r atid Michfifari, 
and its sources are elevated ttioW than a thduslsijl^ feet abb-^^e itis dtftlet. 
The laiea drained by its tributaries is five hundred ^hd sfeVehty^flve sqiiajfe 
miles. For the fiVst tv^enty ftiHefe its cotrse lies thrdugh the grarifte filrid 
metamOr{)fhic rocks, atid the destifent H rapid- aft^i^ that it fentej's a brdafl 
and slightly undulating^ plain deie^ly fcd^e^red \^lth tfah^bdned nlriteriaW, 
and discharges i^t^lf into F^drtage lake. Its entire? length, IMuding 1ft 
sinuosities, is not less than silty-fitfe miWfe. Pdr t!He lafet fiftisJch' ihiU^ df 
!ts course, it ruhs parallel ^v^ith Ee^eh^ bay. Bfet#l?en it^ ttibiTth ahd 
township 51, range 34, its couf s^ Is vety brtiiotts'. It^ baAkfe Hi&ctittip6^tSi 
of clay, with pebbles int6rrnixed, and ttlsd from' sik to e%Kt fclet abbtfe ife 
surface. Its width at this pbiht is about oiie htihdiled arid foifty fetet, ift 
d^pth about four feet, and a Mxtirianit ^to^th df fbrfest tree3> edn^i^titig df 
elm, msi^e, linden, and hlabk ash, liMs itsf batiksi. . 

After crossing the cdri^clion linfe the cdtihtry dlaiiges iti Its eha'ifsfdtfell. 
The ravines are numerous and deep, arid the ridges of sand and clay a^*- 
tain a higher attitiide. A change is alsb. dbs^iH^le- in th^ fordit tife^i, thfe 
cedar, fir, and white birch supplanting the elm, the m^ple, aWd tib 
ash. ' 

One of our p4rty , Mr. Hill, ascended this rivet rn* a canoe for a distan<ie 
of twenty -five miles. His progress was oCcfasidnaliy dbs^Ucted by drift- 
wood, around which he was corhpdled to inake j^rtages. Ttte towttr 
portion of this valley may b^ reg^arded as an!iong tft« b^st agriciiltwall 
tracts in the northern peninsula. . Thd Sttitgisdn Kd^j in thfe dotirse ctf 
ages, formed a delta at it^ rnouth about four milds in eitent. It con*- 
tains many lagoons, which at one tiine formed the bed of the ri^di?. 
This bottom anniially yields a luxuriant crop of blue-gjfa's^, w4ii<^h lb 
moMfcd and conveyed to L'Anse.* 

Portage lafce,i}vhich may fee regarded ai^ an ei^ai»t^i6li of Stiitg^dnriveif^, 
lies in the form of a rhomb at the base of KeWeferiaw J^Itt't. It is abotA 
eighteen miles in circnftiferencd, and has three priri^cipd aTiUs — due" coi^ 
necting with Ketveetlaw bay, another t^J* Torch lake, while the third 
extends to widiin a tnile of Lake Suj^iftir, on the n6rth^e^t side of the 
Point, across which there has been a portage fi-om time inwnemorial'.f 

*L*An«i» propei^ty aigniUfea *«the bay, or cr6«»k,*^ bikt tflrdosfhoot thilEr i«^ii6A it ilr applied t^ 
designate the aettlemeniki at ch^ haadiof fteweenc^w b»y. These oontiat o£ n €at|ioHc mis^o 
on the west side, and a Methodist mission on the east. There are about four hundred sou)a, 
/consisting of Indians, half-breeds, and' whites ; the first largely f»redo'riiinating:. Their pursuits 
ODsist in flsHingf aiid huAiing!; cultivating, hoW^vei, patches of potatoes, fbr the growth of 
which the soil is a<lmirably adapted* At each i^iission therq.is a school. The governmeial 
employs a blacksmith, a carpenter, and a farmer, whose duties are to aid and instruct the io* 
tlians in their respective arts'. There are aUio three or four traders who fdrnish the Indians witi 
goods, ill exchange far fish aMd^ peltrieis. At the head of the bay is fL saW'iiiill own^d by Mi, 
Boewell, which annually turns out twenty thousand feett of lumbei*, worth ftom ten to tihi»- 
teeo dollars per thousand at the mill. 

t Father Ren# Mesnard was lost while croseing this portage, on the 20th of August, 166 L 
It is strange. that no headland, or l£[ke, or bay, throughout this' vast region, bears the hohor^a 
name of him who was the first white man to explore them. 
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By pursuing this route between La Pohite aftd L*Ans<ei, <he distatitse is 
shortened about eighty mites. The river cduheeting Portage lake With 
Keweenaw bay is about four miles in lengthy being broad and deep. Th6 
water on the bar at the mouth, however, is but about four feet deep. 

Between Keweenaw bay and White-Pish poirit ihe** are no large rivers. 
The principal streams are the tfuron, Dead, (Du Mort,) Carp, VkocohUey 
La Prairie, and Two-Hearted, They have theit sources near the lak*?, 
and descend rapidly, affording abundant water-powet. They are not 
navigable for canoes even, except for short distSinces, but their mouths, 
for the most part, afford tolerable boat barbons. 

The Teqmmenen is attiong the largest streams on the northern slope'. 
Its length is sixty*five miles, and .the area drained by it nc>t less than sit 
hundred square miles, and its eourse is neariy parallel With that of the lake 
coast. It can be ascended to the foot of the fells fifteew miles up, iu coastr 
ing boats, and still further in cftnoes by making portages around the <A^ 
st!iructioni9« 

• Passing to the southern ^Idpe of the alxis, the MknigtSe isf1;he princf. 
pA river in the eastern portion of the district. It di*aitos a flat, swampy 
country^ about 1,300 square mites in.extent.. It his four principal afflu- 
ents which come in from the northwest, some of whc^se brAiiches head 
•Within five miles of the Lake Superior coast. Over this area are scattered 
numerous lakes which serve as reservoirs to^olleet attd retain the super- 
fluous water. 

The White-Pish, Escanftba^ and Port riters flow itito Littte Bay 
d'Knoch. Each drains an area-varying between 40^ ahd 600 square miley, 
and all may be ranked among the seC€^nd class rivers of this region. 
Their banks are covered widi pine forests, and large quantities of lumber 
are annually shipped to Chica^ and oilier ports. 

The Menomonee, wbkfe form^ in part the boundary between Michigah 
and Wiscoaisin, is the largest river within thfis" district with the exceptioii 
% > erf the St. Mary's. / Some of its sources lid within fifteen miles of Lake 
JSttp^br — its outlet is two hundred miles distslttt. Its eastern branchi> 
called the Machigamig, or rirer flowing from a big kke, rises ih the Huroa 
mcmn tains, Vhich are 1,249 feet above Green bay. After criofssing the 
summit level in township 48 north, range 32 we8t> there are a serie3 
<rf natural meadows covered with grass, thtowgK wh*6h flows a small, 
clear stream, across which one may leap with efise. After pursuing tlri^ 
fca: about tteee miles, we come to where it discharges itself into a small 
lake called by the Indians^ SmgiagmB. Tliis is the head of canoe navi- 
gation between Keweenaw bay and Green bay of Lake Michigan,* and 
lies 1,049 feet above tiwit lake. There are two other lakes m close prox- 
imity, connected together b^ tortuous streams-. A sh^rp range of granit* 
hills bounds them cm the north, While to the south the country is level 
and marshy. Between the. second and third lafkes occurs Portage No. 1, 
Ibree-feurths of a mile in extent, and on the right batik of the str^m; 

•In the fall of 1848 we passed over this route to Green Say. Our canoe was borne by two 
Yoyageura from L^Anse to this point, distant twenty-five rhiles, over elevaiiong 1,200 feet abov« 
Uie lake, through cedar swamps where for milea we had to hew our way, and wade through 
meadows knee^deep in water. It was a herculean feat of strer.gth and endurance, accomplished' 
in little more than two days; and Agindos, who^e shoulders bore the bulk of the buiden, do- 
Berves te be particularly named As this route is practicable, but never travelleU except 
by Indians, we will describe it with some minuteness. /^^ ^ ^ ^ T ^ 
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The descent is twentyi^four feet — the channel being filled with mimerbiis 
boulders. Portage No. 2 is on the left bank of the stream, a short dis- 
tance above the point where it discharges itself into the Machi-gummi, or 
Big lake, (section 25, township 48 north, range 31 west.) The Portage 
is three-fourths of a mile long-r-the descent twenty-nine feet. 

Machi-gummi lies 1,014 feet above Lake Superior. It occupies the en- 
tire length of township 48, range 30, and in its southern fffolongation 
extends into the adjoining township. On the north it is bordered by a 
range of hills rising in conical knobs to the height of two hundred feet: 
on the south, the country is less elevated. Its surface is dotted with 
numerous small isla^ids rising up dome-shaped, with much regularity of 
oudine. These summits are clottied with a dwarfish growth of cedar and 
fir, while their sides exhibit blackened masses of hornblende. 
. This lake is seldom visited by the white man, but the Indians resort 
.here to hunt and trap. Along its shores are valuable deposites of iron, 
and its solitude may be disturbed within the present century by the 
sound of the forge-hammer and the puff of the steam-engine. 

At the outlet of this lake the stream becomes augmented to the width 
of sixty feet, with an average depth of two feet; and the descent is very- 
rapid: the water is highly colored, *and flows over a gravel bed. 

About a mile below the outlet occurs the third portage, on the left bank 
of the stream. It is a mile^n length; the descent 35 feet. The bed of 
the stream is filled with boulders of hornblende and granite. Portage 
No. 4 occurs in section 7, township 46, range 29, on the left bank. Length 
half a mile, descent 14 feet. 

Between these two portages the river is confined within narrow alluvial 
banks, but it occasionally enlarges into lake-like expmsions which are 
fringed with tall grasses. These become the resort of innumerable water- 
fowl, while the wooded banks are the chosen haunts of the beaver and 
otter. Pealed sticks, of yellow birch, often seen- floating in the stream, 
indicate the proximity of the former, while numerous * ^slides" in the 
plastic clay-banks show that we were in the neighborhood of the latter* 

This portion of the country, though elevated, contains few ridges. 
The rocks rarely emerge to the surfiace, but are concealed by heavy 
accumulations of sand, clay, and gravel, mingled tdgether pele-mele. 
The stream descends fapidly, and its channel is filled with large blocks 
of hornblende and granite. 

Near the north pa^t of township 46, ranges 29 and 30, a ridge rismg 
two hundred feet above the surrounding level is seen, ranging north of 
west. Towards the river it presents a nearly unbroken cliff one hundred 
wd thirteen feet in height, which, on examination, proved to be nearly 
pure specular oxide of iron. 

Portage No. 5 is on the right bank of the riveF, in township 45, range 
29; length two and a half miles. The river, for a long distance above 
presents a series of rapids, many of which are difiicult and dangerous.f 

* We have indicated on the general map the position of the rapids; and in this report we hav« 
described their character with some minuteness. We have done this for the benefit of future 
navigators. When one arrives at the head of a rapid white with foam and dotted with pro- 
jecting rocks, he is desirous of knowing beforehand whether the descent be practicable^ for onca 
within the current, there is no power to retrace. 

We have often had occasion to admire the dexterity displayed by our Indian voyageura in 
descending long and difficult rapids. It requires ft quick eye instantly to detect the deepest p^tt 
ot the clmnnel, aud to determine, by the break of the water, the position of hidden rockfr— « 
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The descent between the foot of Portage No. 4 and the head of Portage' 
No. 5 is eighty-seven feet; the descent of Portage No. 6 is thirty -seven* 



Portage No. 6 is on the line of sections 29 and 30, township 44, 
range 29; length one-eighth of a mile. It is caused by an accumulation 
of flood- wood, so thickly matted that bushes and flowers have taken root, 
and flourish luxuriantly. Here the winter trail to Green Bay passes, and 
the mail courier has availed himself of this obstruction to cross the river. 
Within this township the Machigamig receives froth the right its two' 
principal tributaries, the Mitchikau or Fence river, and the Nebegomiwini 
or Night-watching river. The origin of .^hese terms, as explained by our 
voyageurs) was this: At one rime the deer were observed to be very 
numerous about the mouth of the former river, and the Indians, to secure 
them, built a fence from one stream to the other. They would follow 
rather than overleap this barrier, until they were entrapped by their con- 
cealed foe. This method of capturing the deer is also practised on the 
Menomonee. 

The latter stream abounds in beaver and other game; and it is the prac- 
tice of the Indians, in the clear moon-light nights, to watch on its banks 
for their appearance; hence the origin of the term. 

Portage No. 7 is about two miles below the mouth of the last-named 
river, (township 43, range 31.) It occurs on the right bank, and is only 
one-quarter of a mile in length. The river here falls perpendicularly nine 
feet. A high range of slate rocks, rising from the immediate banks one 
hundred and fifty feet, was observed. 

Portage No. 8 (township 48, range 31) is over a ridge of hornblende 
and feldspar rocks, through which the river has excavated a channel: 
length one-eighth of a mile, descent seventeen feet. 

Portage No. 9 is in the same township and range, about four miles be- 
low the former, on the left bank of the rive^; it is one mile and three- 
quarters long, the descent being forty-two and a half feet. The ridge; 
bearing north 72° east, attains an elevation of one hundred and fifty feet, 
whose summit is composed of granite, but the flanks consist of horn- 
blende and mica slate, folded oyer it like a mantle. The banks of the 
stream are lined with precipitous ledges, and, altogether, it forms one of 
the most beautiful and romantic gorges on the Machigamig. The country 
in this vicinity is traversed* by numerous ridges, more or less broken, 
which nowhere attain a great elevation. The rocks emerge to the sur- 
face at short intervsds, and the immense accumulations of drift noticed 
above are wanting. 

Portage No. JO is in the north part of township 42, range 31, about a 
mile and a half below the latter, on the left bank of the stream: length' 
dne mile and an eighth. The current is rapid both above and below, thef 
descent between the two being fifty-six feet. At the foot of the rapids 
are several small islands which divide the current. 

The last portage (No. II) is about one-quarter of a mile above its jtmc- 
tion with the Menomonee. It is on the right bank of the stream, and one- 
eighth of a mile in length. The river here breaks through a ridge of 

Timorous hand to guid« the frail canoe as U dashes on its tortuous course with the speed of a 
race-horae. Aceidents often occur, but fortunately the means of refitdng are always at hand — 
to wity birch batk and sptace gam. * 
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hoJinblenAe slate, ov^i which it is precipitated twenty *-faor feet. It is thd 
OXQst rain?intic of all the ciiSG^des ojq the M^ushigamig. 

The length of this stream from Sagiagans, following its meanders, is 
afeout seventy miles , and its general course is south of west: the area drained 
by it is nearly eight hundred square miles. The Bmle, or We^acota, 
here joins it on the right, and, after the Junction, the united streams taks 
4ie name of the Menomonee* 

The Brule has it:? origin in a lalte of the same name, through which- 
passes the south liufe of the boundary of this district.^ It is one of a chain 
of beautiful lakes which ejftends almost uninterruptedly along the whole 
southern border. The current is. rapid; but only two portages occur in its 
GQUTse, about ten miles above its' mouth, near the junction of the Mequa- 
Qumecuoi, in township 41 , range 32. The stream is eighty or ninety feet 
ia width, its bed rocky, and its banks studded with a thick growth of 
cedar, tamarack, and birch, whose overhanging branches often obstruct 
the passage of a canoe. The Indians have been accustomed to ascend 
this river from time immemorial, on their route from Green Bay to Vieux 
Desert, and numerous caipping^grounds are to be found along its banks. 
Its ascent is at all times practicable in a light canoe. The Mequacume- 
cum is its principal affluent, which rises near the sources of the Sturgeon 
It has as long a course, and drains as great an area, as the Brul£ itself. This 
river, too, is frequently ascended by the Indians, in their passage to Lake 
Superior. The length of the Brule is about fifty miles. The area 
drained by the Brule and Mequacumecum contains about nine hundred 
square miles. 

The Mmomonee may be characterized as a river of cataracts and mpids. 
Although it pours down a large volume of water, expanding in places to 
a width of 600 feet, so numerous are the obstructions, that it can nev^be 
adapted toother than canoe navigation. 

Within the distance of twelve miles from the junction of the before! 
^escribed streams two portf^^s occur, but the rapids at these places ar» 
sometimes run by voyageurs who are acquainted with the channel. 

A short distance below B&d Water lake, two falls occur within thef 
spftce of a little inpre than a mile, the descent in each case being about 
lljuie feet.^ The portages are short, and both are on the left bank of the 
river, a^d over ridges of chlorite slate. 

Great Bekiiea^sec (Smoky) Falls aresituated in township 39, range 30, 
and are thempst picturesque of all. the cascades on the Menomoneei The 
][K>rtage i? ope mile ajiid a half in length; and f^ within this distance," says 
Captain Cram, *^the descent is 134 feet. This amoiint is divid'ei 
into geyep:al ch^e9> with intervening rapids. The general aspect of 
this s^rie^ of falls is^very picturesque. At ev^ change in the point of 
view,, new and vairif^ beauties are perceived." At the lower falls the 
water is precipitated in a sheet of foam from th© height of forty feet. The 
river above is compressed between narrow and rock-bound banks^ but 
below it expanifds into a pool 8<')0 feet in width* 

Withiu the same township are situated the Little BekticBesec Falls^ 
where thie water, in the distance of 250 feet, falls thirty-five feet. The 
portage on the left bank is short but arduous. The desceiit of the river 
within this township exceeds fifteen feet per niile. 

•The heights of the fells on the Menomonee are taken f»om the repfiort of Cftpfain Crpai'y.of tlM 
United States topog^raphicaL corps.— Vide Doc 33 .26th Congress, 3d session^ qqq[^ 



Neai the w^i^t lif^ of txywwhip 39, raege 29 y comsp^scQ the Sandy 
rapids> which ccmtinue &r inoi^ than a mile and a half. The bed of the 
sireana is rocky) but the banks are Uned with High dupes of sand, which 
mal^e this portage, which is on the left bank, the most aiKliious on the 
M^noinpaei^. The an^oupt of &ll here is twrenty-one feet. 

in the s,a^e town^ip, and aboijit two n^il^s b^Iow, occur the Sturgeoa. 
ffdls^ The despeii^^hfEtrp, in the dists^npeof one thousand feet^ is about tbir* 
teen feet. The rivqx i^ contracted wijhin a %pan of eighty feet, and 
rushes between perpendicular walls of rock. The portage is on the left 
haifkk) over pi ridgp eiighty-fiive feet abpve th^ 9tre£upa, at the 6>ot of the 
rapids. 

Before the cpnstruetipn of thq dams near the moi^th; the sturgeon ajs- 
oepded the river to this point, beyond which they could uot go; Here 
the Indiana were wont to resort in great number^ to fish, and the reoxains 
of their cainpr fires are to be s^n aloiiig the banks at short intervals^ 
%uive][ fells are situ^-ted in the soqth part of township 38, range 28. The 
descent is nine feet. The portage, one^fourth of a mile long, is on the 
light |)ank- The Pei»enee (Elbow) falls are five miles below. The 
principal descent is about eight, feet, by t immediately abov^ are several 
ong an4 difficult rapids. The port^e on the right bank is a mile in 
extent. A short distiince below is Chippewa island, (township 37> 
ismge 28.) Between this point iand the junction, of the Bfule and IVIachi- 
gamig the country is rugged and broken. Numerous sharp ridges of 
^ote^ and hornblende and f^spar rocks are .seen aggregated to- 
gether, without much: systeox. , At most oi the portages bare masses of 
rock are e^cpc^sed, sometimes precipitous, but oftener' worn and polished. 
The soil is thin, and fer th^ i^iosft part sterile. Fires have swept 
through th^ woods which c^ee covered the surface, so eflecjtually a& to 
leave hardly a Uving tree. Blackened trunks rise up on every side as far 
as the eye can reach. Ov«|r this dreary wa§te the birch and ai^pen have 
i^N^ng up, and seem to striiggle to gai;n a precarioi^^ support. 

Below Chippewa igrfa^d the soil is more genial. The valley is occu^^^ 
pied by saixdsipnes and limestone^, a^d we meet with no sharp ridges^ xm>. 
exposures of rock, oyer Isufgfi af€^j .^it the country strptchejs out int^ 
gently rolling plaiftjs, traviers^ by ojco^sipj^^. ravine*. The river ,c»ntain«, 
many rapids, but no faU$>. 

The Menomonee is one hundred and twenty-two miles in length, or 
about two hundred including the Machigamig. The whole basin em- 
braces an area of iiot less than twenty-eight hundred square miles. 

For the purposes of navigation it is comparatively worthless, but it af- 
fords an indefinite amount of water-power. The lower portions of the 
valley are covered with extensive tracts of pine, which are beginning to be 
made available. 

In this connexion we may mention the St. Mary's river, connecting to- 
gether the two lakes, Superior and Huron. It is about sixty miles in 
length, flowing first a few degrees north of east, then bending abruptly, 
and flowing a few degrees east of south. Throughout its whole course 
it occupies the line of junction between the igneous and detrital rocksj 
forcibly illustrating to what an^extent the physical features of a country 
are influenced by its geological structure. 

About twenty miles from the outlet of Lake Superior, at Saut Ste. Ma- 
rie, the river flows over a saildstone ledge for the dist^E(ce^gf|three-fourths 
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of a mile. The descent is between eighteen arid a half ahd twenty-one. 
feet, dependent on the stage of water In Lake Superior. Above the rapids 
the river shoals gradually from its banks ; and the water is not sufficiently - 
deep to float a vessel for several rods from the shore. The banks of the 
St. Mary's are low, rising in no place over twenty feet above the surfas^e 
of the water. Efforts have been madejand will doubtless be renewed, to 
induce the government to ' construct a canal arouiid these rapids, and 
thus connect the comrnefce of Lake Superior \^ith that of the lower 
lakes. 

This connexion is much to be desired, and it is believed that the en- 
hanced value communicated to the public domain would amply repay '^ 
the expenses of the work. The mere construction of the locks is not all 
that is required. It will be necessary to extend a pier'into the river, above 
the rapids, to protect the works and insure an- entrance to the locks. 
This pier will be exposed to heavy currents, and at times to large accu- 
initiations of ice, and ought to be constructed of the firmest materials, and' 
strongly protected. There are two points on Lake Superior, easily acces-' 
sible, where materials of the most enduring character may be obtained' 
for this work. Scovill's Point, at the eastern extremity of Isle Royale, 
affords a tough crystalline greenstone, traversed by divisional planes,' 
which would assist materially in the quarrying. Vessels could approach^ 
within a few feet of the rock, and be in a shelteifed position wiiile load-' 
ing. 

The Huron islands, composed of granite, afford, perhaps, a still better 
material. It can be quarried within 'two hundred feet of the water, and* 
delivered on a vessel by means of an inclined plane or with a derrick. 
The islands afford a good harbor at all times. This rook is also traversed 
by divisional seanfis, which will essentially aid the quarryman in getting 
it out. This granite, it is believed," will become an article of shipment 
so soon as there is a free communication with the lower lake^. 

The mouths of many of the smsdler streams flowing into Lake Supcri^ 
afe silted up with sand and gravel, through which the water filters. In 
other cases, where the waves break, far the most part^ in one direction,, 
the streams are deflected from their true course, and run parallel to the 
shore for a long distance, until the accumulated back-water breaks 
through the barrier and makes a passage to the lake. 
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Table of tie principal rivers in the Lake Superior Land DietricL 



Name. 



Montreal 

Black •.. 

PrMqa'Iala.. '.«... 

Iron •••••••• 

Ontonason....*... 

West Branch 

Eaat Branch 

flint Steel 

Fire Steel 

Sleeping 

Misery 

Salmon Trout 

Karfe 

L(. Montreal 

Portage •.. 

Sturgeon.. ••.•••« 

Fall 

Huron 

Dead (DuMort)«. 

Carp 

Chocolate 

Teqoamenen 

St. Mary's 

Carp of Michigan . 

Pine 

.Manistee 

White F^h 

Escanaba •« 

Fort 

Gedac 

Menomonee ••••.. 

Bral^ 

'Meqaacomecum.. • 
'Maehigamig 



Descent 



JFVct 

804 

850? 

850? 



900 



603 
635 



1,074 

1,064 

1,100 

1,000 

688 

520 

200 

49 



1,060 



1,049 
900? 



1,019 



Length. 



34 
30 
35 
25 
65 
50 
45 
25 
35 
15 
20 
12 
12 
25 
4 
65 

20 
40 
40 
25 
• 6$ 
62 



60 
90 
55 
75 
75 
60 
122 
60 
50 
70 



Course. 



Area 
drained. 



wrw....^ 
NW 

WW.... 

N 

NNW. .. 

N# 

NW 

NW...., 
NW.... 

NW 

NW.... 

N 

NW.... 

E 

SE 

N 

N 

NNE... 

E 

E 

WNW. 
NE«;... 
SE 



S 

ssw..,. 

SoEm • . « 

SE. 

SE 

SE 

SE. 

ESE.... 
SSE. ... 
SSW, .. 



. fn4/tt, 

420 

250 

280 

75 

460) 

600 > 

260) 

70 

85 

100 

75 

40 

15 

30 

.200) 

675 J 

75 

100 

200 

20 

100 

600 



1»300 
450 
575 
400 
290 

1,200 
320 
575 
800 



Outlet. 



Lake Superior. 
Do. 
Do. 
Do. 

Ontonagon. 

Do. 
Lake Superior. 

Do. 

Do. 

Do. 

Do. 

Do, 

Do. 

Do. 
Portage lake. 
Keweenaw bay* 
Lake Superior. 

Do. 

Do. 

Do. 

Do. . 
Lrice Huron. 
L«ke Michigan. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Meliomonee. 
Bru1& 
Menomonee. 
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' Mountains] 

Mountains perform an important part in the economy of nature. While 
rivers have been aptly conipared to the veins and arteries in the human 
system, conveying life and energy to the extremities, mountains, with 
equal propriety, may be likened to the spinal column which supports ^at 
system, giving it form and comeliness. 

They condense the flogiting vapors and cause them to descend in grate- 
ful showers. They are the repositories of most of the metals us^ in the 
arts. They determine the direction of streams — they prescribe the forms of 
continents. i 

The moun|ains of this region nowhere attain an alpjne height. They 
occasionally occur isolated, but are oftener arranged in groups, or in paral- 
lel ridges. 

. 1. Two granite belts occur in the Northwest—one forming the axis be^ 
tween the waters of Lake Superior and Hudson's bay; the other between 
Lake Superior on the north and Lake Michigan and the Mississippi river 
on the south. *'The outline of the Canada range is N. 60^ E., though 
subject to minor irregularities. It forms the rim of the Canada shore for 
mere than two-thirds.of its extent. Tlie summits of this r&nge are gen- 
erally rounded, and ra^rely elevated 1,500 feet above the lake. 

' On the southern shore, a belt of» granite approaches the lake near Dead 
river, and thence stretches westward, sinking down into a somewhat 
broken plain southwest of Keweenaw -bay. Its widest expansion is 
about thirty miles. This belt constitutes • the Huron mountains, 
which in places attain an elevation of 1,200 feet above the lake. 
They do not range in continuous chains, but ^ist in groups, radiating 
from a common centre, presenting a series of knobs, risiiig one 
above another, until the summit- level is attained* Their outline is 
rounded or waving — their slope gradual. The scenery is tame and unin- 
teresting. Hemmed in by these knobs, it is not unusual to find nu- 
merous lakes and meadows covered with grass, forming an agreeable fea- 
ture in the landscape. These meadows appear at one time to have been 
llakes, which have been filled with the detritus brought down from the 
surrounding hills, or drained in consequence of the water having worn 
down the barriers which existed at their outlets. Towards the western ex- 
tremity of the district, the granite reappears in low ridges, and crosses 
the Montreal within twelve miles of its mouth. There are subordinaite 
patches of granite in*other portions of the district, attaining no great ele- 
vation, which will be described in the detailed report. 

The metamorphic belt folded around the granite is traversed by numer- 
ous detached ridges of hornblende and feldspar rocks, ranging in E*. and 
W. direction, ind rarely rising more than 200 feet above the surround- 
ing country, and present a more rugged aspect than the granite. A 
quartz range starts from the lake shore at the mouth of Carp river, 
and extends westwardly beyond Teal lake. Its oudines are sharp and 
well-defined, its escarpments bold, ^ith fragments of rock strewn along 
its base. The boundaries of this group are defined on the accompanying 
maps. 

2. A trap range starts from the head of Keweenaw Point and runs west 
twenty miles; then, curving to the southwest, crosses Portage lake near its 
head, and the Ontonagon river twelve mijes from" its mouth, and is 
thence prolonged into Wisconsin. Its length is more than one hundred 
.and fifty miles; its width, from one to twelve. Between Iron and Presqu'- 
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l^le rivers a spur shoots off in the form of a crescent, coilstituting the 
Porcupine mountains. Another spur branches off from the main chain on 
the south, and is prolonged nearly parallel with it for twenty miles. , This 
belt is made up of parallel ranges, presenting step-like or scalar declivities 
-on the. side opposite the lake, while the other consists of gradual slopes. 
Mount Houghton, near the head of Keweenaw Point, rises up like a 
dome, to the height of eight hundred and eighty-four feet: the Bohe- 
mian mountain, near Lac la Belle, is little inferibr in height. The valley 
of Eagle river, on the northwest, is bounded by abrupt, overhanging 
•cliffs, some of which rise to the height of five hundred feet above the 
surrounding country. 

In the vicinity of the forks of the Ontonagon the cliffs are equally bold, 
and from their summits the eye has an almost unlimited range. To the 
west, the trap range is distinctly marked for many miles, and the west 
branch of that stream flows along its base. The highest and most im- 
posing cliffs are north and east of Agogebic lake. Farther west, the 
ranges are less precipitous and more irregular, much of the country 
traversed by these rocks consisting of rolling table-lands. 

The highest elevation attained by the Porcupine mountains is one 
thousand three hundred and eighty feet. A remarkable gorge occurs in 
township 51, ranges 42 and 43. This, gorge lies about two miles south of 
the lake, and in that distance the grouiid rises about a thousand feet. 
Suddenly the travelled finds himself on the brink of k precipice'five hun- 
dred feet deep, at the base of-which lies a small lake, so sheltered and 
■hemmed in by the surrounding mountains that the winds rarely ruffle its 
tsurface. Gloomy evergreens skirt its shores, whose long and pendent 
branches are so faithfully reflected on the surface that the eye can with 
difliculty determine where the water ends and the shore begins. From 
this lake flows the Carp river, and the beholder occasionally catches a 
glimpse of its waters as they wind through the narrow valley towards the 
great reservoir. To the west, and extending for five miles, he sees a per-* 
pendicular wall three hundred feet in height — occasionally broken through 
by. a transverse gorge—at the base of which are . numerous fragments, 
which have tumbled from the cliffs above. Still further down is tp be 
seen the rich foliage of the maple intermingled with the dark green of the 
fir and cedar, and still beyond succeeds a* level plain, stretching out for 
twenty miles, and clothed with a dense growth of trees; while in the dis- 
tance the Black river hills are seen, blue and indistinct, resting like a 
cloud upon the horizon. 

That portion of thfe district occupied by the detrital rocks rarely rises 
three hundred feet above the lake. It is not unusual to see ridges of sand 
and clay forming considerable elevations. The Grand Sable is a re- 
markable accumulation of this character, rising to the height of three 
hundred and forty-five feet. Point Iroquois, at the outlet of the lake, is^ 
three hundred an^ fifty feet in height, and composed wholly of transported 
materials. 
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UiefoUowing list comprises the heights of some of ihe principeti poifiis in 
the vicinity of Lake Superior ^ The surface of the lake is aissuthed cur 
the base line J which is b27 feet above tide-water. 

Northern shore {from BayfieW^dmi,} 

Feet, 

Pieisfland...* • • ....^.f. ,, ^^..^ S50 

McKay's mountain ^ r. rr .' ', , },000 

Thunder cape *, • ^. 1, 350 

St. Ignace .(estimated). r «. • r • • . 1, 300 

Les Petits Ecrits • '....' « ^.* 850 

Pic island T60 

Mfehipicoten island .c r • • • 800 

GroB Cap(e8timated>r..... ,....^...... 70O 

KeweefMtff Point, approxinuUely deierminei by barometer tmAr Dr. Jackeon, 

Township 58, range 28, southwest quarter section 1, eonglomehite ridge • 641 

Do do section 5, Manganese lake » «. •..,...•••• |3& 

Do do southwestern quarter section 5, trap range..... • • 30T 

Do do. . . . .line between 12 an4 13 467 

Do. .do. . . . .southwest quarter of 18 r 252 

Do do.. ...line between 19 and 20. * 330 

Do do southwest quarter of 20 , 370 

Township 59, range 28, Brockway^s mountain .' • . 421 

Township 58, range 29, section 14, Montreal river , 284 

Township 58^ between ranges 23 and 24, Mount Houghton • *••••• .884 

Township 58, range 29, Bohemian mount, at Lac la Belle. ,..•«.••• 864 

Township 58, range 30, conglomerate ridge, back of Oj^nd Marais .«.. •••••• 659 

Do. do between sections 9 and 10, trap ridse • 316> 

Do ,..do do 15 and 16, trap ri<n^. •••.••.« 730 

Do».. do... ...do... ••••15 and 16, Little Montreal river 535 

Do .do northeast comer of section 21 •*..... 550 

Do..... ..do northeast corner of section 28.. * 569 

Do do northeast corner of sectiotf 33.' .«••,..••....••••« 696 

TowiUbhip 57, range 30, between sections 5 and six near Graiiot lake^ 294 

Township 58, range 31, southwest quarter section 1 1, Copper Falls mine » 1^25 

Do .do south line of section 14 825 

* Do.. .do section 24, Northwest mine « ,••.... 630 

Do ..do section 30, Phoenix mine.... .247 

Do*. do section 36, sputh boundary •.•...•.•.•.•....•.'....•...• 749 

Township 57, range 31, section 1, trap range 'B4^ 

Do do section 1, south boundary . . . . • ; .S\l 

Township 58, rahge 32, southwest quarter section 3^, Cliff mine $88^ 

Da. • • • . • •. .do. . . . .office 390 

Townlbliip 57,' tAtge 32 j northwest quarter s<ection 1, North American mine '395 

. .southwest quarter sSction 2, Albion bhiff. • • • • 800 

• .DfrthWest quarter secton 11, Albion mine .••.,... •* 547 

. . office '.«....; ' 

.ksouth boundary of 28. • •••••• 389 

. .south boundary of ^. ... , ...t.... <. 475 

Township 56, range 32, section 7, Forsyth mine. ««...r«.r.r....l.«..i.r. ..•..•••••» 520 
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CHAPTER 11. 

CLIMATE. 

Objects embraced. — Meteorology. — Effects of the lakes in equalizing the 
temperature. — Meteorological registers , at various stations. — Mean an- 
nual temperature J and that ofsummier and winter. — Amount ofrain.^ — 
(Jourse ^f the winds. — Comparison of the climaUe in equal latitudes in 
Europe. — Charojcter of the vegetation. — Range of the cerealia.—Os- 
dilations in the lakes. — The cause. — Periodic rise — Temperature and 
transparency of the vaattr of Lake Superior. — Evaporation. — Mirage. — 
Variation of refraction. — Frosts, — Thunder -storms. — Auroras. 

Meteorology. — In treating of the climate of this region, we shall use that 
term in its most extended sense, as comprehending, according to Hum- 
boldt, all the changes in the atmosphere which seriously affect our organs — 
as temperature, humidity, variations in the barometrical pressure, the calm 
state of the atmosphere or the action of opposite currents of winds, the 
amount of electric tension, the purity of the atmosphere or its admixture 
<rith more or less noxious gaseous exhalations, and, finally, the degree of 
ordinary transparency and clearness of the sky, which is not only import- 
ant with respect to the increased radiation of the earth, the organic de- 
velopment of plants, and the ripening of fuits, but also with reference 
to its influence on the feelings and mental condition of men.* 

To this great physicist science is indebted for having first suggested 
a system of lines, called isothermaly isotheraly and isochimenalj con- 
necting those places where the mean summer, winter, and annual tem- 
peratures have been ascertained. These lines are by no means parallel, 
various causes conspiring to produce divergencies — such as altitude above 
the sea, the geographical configuration of a country, the presence ©r ' 
absence of large bodies of water and of mountain chains, the purity of the 
sky, and the prevailing direction of the winds. 

Isothermal lines define the heat and cold of the earth. The line 59^ F. 
traverses the latitude of 43° in western Europe, but descends to latitude 
36° in eastern America. The isothermal line of 41° P. passes from lati- 
tude 60° in western Europe to latitude 48° in eastern Antxerica. 

The presence of so vast a body of water as is afforded by the Ameri- 
can lakes modifies the range of the thermometer, lessening the intensity 
of the cold in the winter and of the heat in the summer. By the freezing ot 
the water, a great volume of heat is evolved, and the intense cpld of the 
northern winds is somewhat mitigated in sweeping over the open lakes. 
In the summer, when the sun, often with unobscured lustre, shines for 
sixteen hours in twenty-four, the intensity of the heat is modified by the 
breezes which are cooled in their passage over the surface of the lakes, 
the water of which is always at a low temperature. 

To show the equalizing effects of the lakes on the climate, we need 
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only refer to the mean temperature of Fort Howard, on Green bay, and 
Fort SneUing, on the Mississippi: 

Latitude. ]M^nT. Winter. SummerT. Range of Tber. 

Fort Howard - - 44^ 40' 44^.3 SO^.S 67^.7 —16 -f 99^ 
Fort SnelUng - - 44^ 53' 44^.8 16^.3 ^ 72o.O —23 +116^ 

Thus, duripg the winter > the mean temperature at the former post i» 
higher; but during* the summer it is lower, while the annual temperature 
is nearly the same. The former is situated in the proximity of large 
bodies of water, which essentially modify the temperature j while the ^a^ 
t^r is in the midst of a va$t plain^ with no mountain chains to breali^ the 
force of the wiftds. 
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From these tables we derive the following results : That the mean an- 
nual temperature of Fort Brady is nearly two degrees lower than that of 
Fort Wilkins, aUhough the latter post is nearly a degree farther north. 
This difference arises from the insular position of Keweenaw Point, which 
is surrounded on three sides by Water. 

That, while the annual ratio of rain which falls at Fort Brady is 29.5 
inches, at Fort Howard it exceeds 35 inches— an excess which cannot be 
accounted for by the differeace in the mean temperature of the two places^ 
but results from the prevailing direction of the winds; for while the N. 
and NW. winds prevail at the former post for more than one-third of the 
year, the S. and SW. prevail for a longer period at the latter.* 

That, while there are more rainy days at the former post — the ratio being 
as 118 to 86 — the showers at the latter are more copious. 

The direction of the winds is undoubtedly determined, in some degree, 
by the configuration of the country, purstiing the courses of the lakes. 

The.observations at Fort Wilkins and Mackinac do not extend through 
a sufficient number of years to enable us safely to institute comparisons. 
So far as relates to the annual amount of rain, they are defective. 

In the subjoined table we have given the mean temperature of the year, 
and of the winter and suthmer, in corresponding degrees of latitude in 
western and southern Europe; also, the latitudes of places where the 
several Unes of temperature correspond with those of the stations before 
given. 

The first number *ih the column of temperature represents the Aieian 
annual temperature; that which stands in the place of a numerator, the 
mean temperatuce of the winter, while the denominator represents the 
mean temperature of the summer. The European observations are from 
Baron Humboldt's tables. 

From these observations it would appear that the lines of equal tem- 
perature on the western coast of Europe, without reference to the elevation 
abovie the sea-level, are about 13° farther north than in the vicinity of the 
lakes. The climate at Fort Brady, during the whole season, corresponds 
in a*remarkable degree with that of St Petersburg; indeed, the difference 
of temperature is less than between Fort Brady and Fort Wilkins. While 
the hills in the region of Fort Bra^y supi)ort a dwatfish growth of tere- 
binthines, (resinous trees,) those m the vicinity of Nantes, in a nearly 
corresponding latitude in Europe, are covered with the vine. 

* Humboldt has given the following as the proportional quantity of rain in different latitudes : 
0. Mean annual depth ..,.--- 96incl6«. 

19. " •« " - a 80 *• 

45. " " «* » " 

6SL •• " " .-.---- 17 " 
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TaUe shmoing the mean temperature of the yeary and ofvArder and sum- 
mery in conesponding latitudes in Europe and America, 



JLatitucle. 



Adjoining the great lakes — 
height above sea. 



Europe — height above sea. 
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The cereaiia, or common grain, such as wheat, rye, oats, and barley, 
thrive where the mean annual temperature descends to 28^ F., provided 
that of summer rise to 52^ or 53^. The rapid growth of barley and oats 
adapts them to the short summers of the north; they are found as high as 
latitude 69° 3(y, in Lapland, along with the potato. Wheat, which is a 
precarious crop, and little cultivated above 58° in western Europe, yields 
good returns in the temperate zone, when the mean heat, while the grain 
is on the ground, is 55^; but if no more than 46°, none of the cereaiia 
come to maturity.* Indian corn is a precarious crop beyond latitude 45°. 

Prom the tables above given it will be seen that the temperature of this 
climate is fevorable to the growth of the cereaiia. 

Annual plants, remarks Sir John Hooker, which require heat duHng 
the summer to ripen their seeds, and which pass the winter in torpidity, in 
the state of grain, indifferent to the intensity of cpld, abound most in those 
regions where the extremities are greatest; whilst the perennial plants, 
which can better dispense with the maturing of their seeds, and which are 
injured by the severities of winter, affect the temperate climates. Of these 
again, those kinds which have deciduous leaves accommodate them- 
selves best to unequal temperatures; whilst the individuals on which the 
foliage remains, or evergreens^ give the preference t« districts where the 
temperature is more constantly equal. ' Thus, while the scores of the lake 
are fringed with spruce, balsam, fir, and cedar, the interior of the district 
produces the maple, the yellow birch, and the ash. 

At Fort Brady, the annual ratio of fair days is 168; of cloudy days, 77; 
rainy days, 71 ; of snowy days, 47. ' 

The average amount of rain which falls at Fort Brady is 29.5 inches; 
at Fort Howard, 35.7 inches. These results exhibit a discrepancy which 
cannot be fully accounted for by the difference in the mean temperature 
of the two places. The prevailing direction of the winds at the two places 
may be the true cause. At Fort Brady northwest winds prevail, Ax^hile 
at fort Howard southerly winds predominate. 

Phenomerui of the waters. — Lake Superior possesses all of the sublimity 
of the ocean. In gazing upon its surface, whether stretched out like a 
vast mirror, reflecting the varying tints of the sky, or mflled by gently- 
curling waves, or lashed by the fury of the storm, the beholder is alike im- 
pressed with a feeling of the grand and the infinite. During a residence 
of several summers on its borders, our attention has been directed to the 
fluctuations in the level of its waters; and, while we have failed to de- 
tect any ebb and flow corresponding with the tidal action, we have, 
on the other hand, noticed certain extraordinary swells which appear to 
be independent of the action of the isun and moon. 

These risings attracted the attention of the earli^st voyageurs, and they 
have not failed to record their observations with a minuteness worthy of 
conmiendatioii. 

In the Relation for 1670-'71, Dablon uses the following language: ^^As 
to the tides, it is difficult to lay down any correct rule. At one time we 
havefo^nd the motion of the waters to be regular, and at others extremely 
fluctuating. We have noticed, however, that at full moon and new moon 

* i ■ —-«--—_ 

* Murray *8 Enoyclopiedia of Geography, yol. I. 
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the tides change once a day for eight or ten days, while, during the re- 
mainder of the time there is hardly any «hange perceptible. Three things 
are remarkable: 1st, that the currents set almost constantly in one direc- 
tion, vizt towards the lake of the Illinois, (Michigan,) which does not pre- 
vent their ordinsoy rise and fall; 2d, that they almost invariably set (igaingi 
the wind — sometimes with as much force as the tides at Quebec — and we 
have seen ice moving against the wind as fast as boats under full sail; 3d, 
that among these currents we have discovered the emission of a quantity 
of water which seems to spring up from the bottom ?" . 

He supposes that this results from an undergrounddischarge from Lake 
Superior, and asks, if otherwise, what becomes of the waters of Lake Su- 
perior, and whence come the waters of Lakes Huron and Michigan ? 

In the RelE^tion for the year 1671-'72, Father Andre thus speaks of the 
movements of the waters: <4 had not partaken of the opinion of those who 
believe that the lake of the Hurons has an ebb and flow like the sea, be- 
ciause I had not noticed anything very regular during the time I passed 
on its borders; but I begian to suspect that there might be tides in the bay 
of the Skunks (Green bay) afler having crossed Wild Rice river, (Menom- 
onee.) We had left our canoe iafloat, the weather being calm. The 
following morning we were very much surprised to find it on (Jry ground. , 
I was the more astonished, since i had noticed that the lake had been for 
a long time tranquil. Prom that day 1 resolved to investigate the causes'. 
The first thing I deteriBiined was, that the contrjary winds, although mod- 
erate, did not ptrevent the flux and reflux. I noticed, besides, that in the 
river (Fox) which empties into the head of the bay the tide rises and sinks 
twice in somewhat more than twenty-four hours. The ordinary rise is 
one foot; the highest tide I saw caused the river to rise three feet, but it 
was accompanied by a violent northeaster. Unless the northwest winds 
•be very strong, they do not prevent the river from flowing down; so that 
■tfie discharge is from the middle of the bay — the water rising at each end, 
according to the hours of the tide. 

** We must not be surprised to find this flux and reflux stronger at the 
'head of the bay than on Lake Huroft or Illinois; for, supposing the tide to 
be dhly one inchnn those lakes, it must of course be more marked in this 
bay, which is from fifteen to twenty leagues long and from five to six in 
width, and grows narrower and narrower, whereby the water, being re- 
;duced to a small i§pace at the head of the bay, must necessarily rise much 
more than in the lakes, where the space is the widest" 

The late Governor Clintbn collected a mass of evidence relating to these 
sudden risings, which is einbodied in a memoir communicated to the New 
York Literary and Philosophical Society;* but, as it is not generally acces- 
'sible, we will avail ourselves of the most important facts. 

L'Hontant records the following incident: "On the 29th of May, 1689, 
we came to a little deep sort of river, which disembogues at a place where 
'the water of the lake (Michigan) swells three feet high in twelve hours, 
•ttUd decreases as much in the isame compass of time. Our tarrying thera 
Hhreeorfour days gave me an opportunity of tnakxng the remark.'' 



•Vol. ti, p. X. 
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C3h^leV6ix,*who travfeYsed the lakes neatly a eenlury ago, in reference 
to Lake Ontario, says: "I observed that in this lake, and I am told that' 
the same thing happens in all the test, there is a sort of flux and riflux, 
almost instantaneous-^the rocks near the banks being covered with water, 
and again uncovered, several times in the space of a quarter' of arvhour, 
«ven if the surface 6{ the lake was very calm, with scarce a breath of 
wind. After reflecting some time on this appearance, / ima^nedii teas 
tncing to springs tit the bottom of the lake, anfito the shock of thetnyvirrents 
with those of the rivers which fall into them from all sides j and thus pro- . 
dnce t/tose intermitting motions^ 

Mackenzie, who wrote in 1789 ,t remarks: *^A very curious phenomenon 
was observed at the Grand Portage, on Lake Superior, for which no 
obvious cause cbiild be assigned. The water withdrew with great pre- 
cipitation, leaving the ground dry, that had never before been visible. — the 
fell being equal to four perpendicular feet — and rushing back with great 
velocity above the comrtion mark. It continued thus rising and falling 
for several hours, gradually decreasing until it stopped at its usual 
height.*' 

The following incident is related as having happened to Colonel Brad- 
street, who commanded an expedition against the xvestern Indians in 
1764; "In returning by way of Lake Erie, when about to land the troops 
one evening, a sudden swell of the lake, without any visible cause, de- 
"Stroyed several of his boats; but no lives were lost. ^ This extraordinary 
event was looked upon as the precursor of a storm; and accordingly o^ie 
soon occurred, which lasted several days." 

The following occurrence is related by Governor Clinton, in the memoir 
before referred tt^: ^^On the 30th of May, 1823, a little after sunset. Lake 
Erie, on the British side, was observed to take a sudden and extraordinary 
rise, the weather being fine and clear, and the laktf calm and smooth. It 
was principally observed at the mouths of Otter and Kettle cre^s, which 
are twenty miles apart. At Otter creek, it came in without the least previ- ' 
Otis intimation, in a swell of nine feet perpendicular height, as was after- 
wards ascertained, rushed violently up the channel, drove a schooner 
of 35 tons burden from her moorings, threw her upon high ground, and 
rolled over the ordinary beach into the woods, completely inundating all 
of the adjacent flats. This was foIlcsJ^red by two others of equal height, 
which caused the creek to retrograde a mile and a half, and to overflow its 
banks j where water never before was seen, by seven or eight feet. The 
noise occasioned by its rushing with such rapidity was trtily astonishing. 
It was witnessed by a number of persons. 

^'At Kettle creek, several persons were drawing a fish net in the lake^ 
when suddenly they saw the water coming upon them in the manner 
above described, and, letting go their net, thef ran for their lives. The 
swell overtook them before they could 'reach the high bank, and swept 
them forward with great force, but, being expert swimmers, they escaped 
unhurt. The man who was in the skiif pulling in the sea-line was driven 
with it' a considerable distance over the flat, and grounded oa a small 
eminence, where he remained until the water subsided, . There were 
three successive swells, as at Otter creek, and the effects tvere the same,» 
^ i-ii i I ■ " ■ I , ' ' I ' ' ' ' ■ ■ ■••• " •■■ I.I....I.. i ' I .. I., .■■, , i „ ,., „ i ,, , ,11 , 
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^tb this difl^rencc: the wftter rose only .i^yen feet./ lu.bothaasesy'. the 
lake, after the swe;lls had spent their force, gradually subsided, and in 
abciiit twenty minutes was, at its usual height and .tranquillity." 

In 1820,= Governor Cas$ instituted a series pfobservsitions at, the head of 
Gre^n b?ty to deter^aine the changes in the water-le^el. . These observa- 
tions extenJled froip j^he 15th of July to the 30th of August; and tbe 
following are th^ results: '^That the changes in the elevation. of the waters 
^re entirely too variable to be traced to any regular,, permanent cause; and 
that, consequently, there is ilo perceptible tide at Green bay, which is the 
result of obsqjrvation. And such, it appears to, me, as the result of calcu- 
lation ^.v\rhen the laws U^at regulate solar and lunar. attraction, and the 
limited sphere of their operation, are, taken into view."* 

Professor Mather, who observed, the barometer at Copper Harbor, divipg 
the prevalence of one of .these fluctuations, has published the result? of 
his observations in the jpurnalt before alluded to. He renxarks: "As a 
general thing, fluctuations in the barometer accompanied the fluctuations, in 
the level of the water j but sometimes the water-level varied rapidly in, the 
harbor, while no such variations occurred in the barometer at the place, of 
observation. The variations in the. level of t)ie^ water may be caused by 
varied barometric pressure of the air on the water, either at the place of 
observation or atsonie distant points. A local increased pressure of the 
atmosphere at the place of observation would lower the water level where 
there is a wide expanse of water, or a diminished pressure under the same 
circumstances wo6id cause the water to rise above its usual level." 

In the summer of 1834, an extmordinary retrocession of the waters took 
place at Saut Ste. Marie. The river here is nearly a mile in width, and 
the depth of water over the sandstone rapids is about two and a half feet. 
The phenomenon occurred about noon. The day was calm, but cloudy. 
The water retired suddenly, leaving the bed of the river bare, ewept 
for the ^istance of about twenty rods, where the channel is the deep^t^ 
and remained so for the space of an hour. Persons went out and caught 
fish in the pools formed in the depressions of the rocks. The return of 
the waters is represented to have been sudden^ and presented an impo- 
sing spectacle. They came dcfwn like an imnaense surge— roaring and 
foaming; and those who had incautiously wandered into the river-bed 
had barely time to escape jbeing* overwhelmed. Our informants wer^ 
unable to st^te whether this ocpurrence was succeeded by a violent wind 
or storm; but they .all concurred in jfepresenting the day as calm. 

A similar phenomenon opcurred twice the same djay, in the latter part 
of April, i642. The lake was ftee from ice, and no wind was prevaifing^ 
atthe^tinie. . A few years previously— the precise period our informants 
could not designate — the current between the foot of the. rapids, apd Eort 
Brady, which usually flows at the rate of two and^a half knots an hour, 
was observed to sqt back, an4 the water rose two feet or more above the 
usual mark. Some of the soldiers at the fort, in order to satisfy themselves 
-as to the backward flow, jumped into a boat and rowed into the stre^, 
when they found that the boat floated towards the foot of the, rapids. 

*Remarkar or tbe supposed tides and periodical rise and fall of the North Aoierjcan lake^, by 
..Major (now Brigadier General) Henry Whiting, Silliinan's Journal, vol 20, p. 2. " 

See, also, & paper by General H. A. S. Dearborn in the same journal, V6H©. 

. fSeowad series, Tol. 6, July, 1848. 
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These facts are given on the authority of Messrs, Ashmun^ Peck, and 
Bingham — old residents of Saut Ste. Marie. • 

We have witnessed numerous instances of these ebbings and flowing!^, 
which will serve to corroborate the above facts. In the month of Atigiist, 
1846, while coasting in an open boat between Copp^er Harbor and Eagle 
river, we observed the water rise up, at a distance of a ^ou'rfh'of a mile tb 
the northwest, to the height of twenty feet.- It curled oyer like ah 
immense surge, crested with foam, and swept towards the shore, diminish- 
ing as it advanced. The voyageursS paused on their oars, having first 
headed the Soat so as to cui the advancing wave. It passed withoiit 
doing us any injury, and spent its force On the shore. It wa^ succeeded 
by two or three swells of less magnitude, whlBU the lake resumed 'i<s 
former tranquillity. ^The cause of this uplift was apparently local, and 
operated but for a few mbmfents. It could not, like the idte at the mouth 
the Amazon, have been produced by opposing currents. It was late ih 
the afternoon when this phenomenon was observed* The lake Was bahri j 
but to the northwest the clouds indicated that differeut current's of air 
were moving in opposite directions. Mirage was beaiitifully dilsplayfed, 
and imaginary islands were seen along the horizon. ' '' 

While at Rock Harbor, Isle Royale, in the summer of 1 847, we wit- 
nessed the ebbing and flowing of the water, recurririg at intervals of fifteen 
or twenty minutes, during the entire afternoon. The variation was froia 
twelve to twenty inches j and we took advantage of their recession fo 
catch some of the small lake fish which were left in the pools. The day 
was calm and cleai:, but before the expiration of forty -eight hours a violent 
gale set in. ' ^ 

On the 23d of July, 1848, we went from Copper Harbor to Eagle river, 
where we arrived in the evening. The day had been caim— so much so, 
that we w^re unable to avail ourselves of our sail. In the evening there 
sp^ng up an off-land breeze, but we observed a strong current setting ih 
to the river from the lake. The water rose and fell Tapidly. The next 
day a storm commenced and continued for four days. ' 

On the 29th of July, 1849, we were at Rock Harbor, Isle Royale. The 
wind was light,, and a drizzling rain fell all day. The next day, how- 
ever, a heavy northwester set in — so heavy, indeed, that the propeller 
then lying in the harbor did not venture out. On the opposite side 6f 
the lake, at Copper Harbor, (July 29,) the water was observed to fluctii- 
ate at intervals, .varying from ten to twenty minutes, sind rising higher 
and higher at each return, until the wharf, placed above the range of the 
highest stage, as was supposed, was ovetflowed, as Well as the road lead- 
ing to the warehouse. This continued throughout the day. ' At Eagle 
river, twenty-five, miles distant, the same fluctuations were observed. 
The wind, which was not heavy, came from of shore, and was therefore 
opposite to the current firom the lake. The next day, as at Rock Harbw, 
there was a heavy blow from the northwest, the tendency of which 
would be to accumulate the water on the south «horej but it did notfise 
as high as on the prgceding'day, when the wind came from an opposite 
quarter. These facts show conclusively that these swells, although thejr 
precede the Winds, do not owe their origin to this source. 

This will appear more satisfactorily by consulting a map as to the rela- 
tive positioai of the points afcove mentioned. Isle Royale is about 20 
miles distan* froo^ the northern and western coast of l^ake Superior, '^fr 
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per Harbor is abonf SO miles (Jistant from Rock Harbor, in a south sotitfi- 
east direction. Thus, while these fluctuations werer observed at the latter 
point; the storm had not struck the fake on the Canada side. 

Similar occurrences have been uoted in other parts of the world. The 
fluctuations in the Lake of Geneva, which are there called seiches: y un- 
doubtedly belong to the same class of phenomena. 

The inteUigent traveller. Von Tschudf,* thus speaks of a singular phe- 
nomenon which has in later times often occurrea at Callao, and which, 
in 1841, he had an opportunity of observing: "About twojo''clock in th^e 
morning, the sea flowed from the shor^ with ^eater fofbe than in the 
strongest ebb; the ships farthest out were left dry, which is never the 
case in ebb tide. The alarm of the inhabitants was great, when the sea 
instantly rushed back with increased force. Nothing could withstand 
its fury. Meanwhile, there was no commotion of the earth, nor any 
marked change in the temperature.^' 

The great wave frequently observed off Cape Horn and the Cape of 
Good ilope by mariners may belong to the same class of phenomena. 

We have already given Charlevoix's theory to account for these fluc- 
tuations. It may be ingenious, .but is not even probajble. Governor 
Clinton was disposed to regard them as the. result of earthquake move- 
ments. If so, a commotion of the land would have been noticed. The 
facts adduced seem to connect these phenomena with a disturbed state of 
the atmosphere, since they are, for the most part, succeeded by violent 
galejs. Humboldt remarks that 'the regularity of hourly variations of the 
magnetic needle and the atmospheric pressure is undisturbed on earth- 
quake days within the tropics. Von Tschudi sayjs, that in seventeen 
observations which he made during the earthquakes of Lima, with a good 
Lefevre barometer, he found, in fifteen instances, the position of the mer- 
cury quite unaltered. On ope occasion, shortly before a coitimotio|^ he 
observed it 2.4 lines lover than ;t had been twenty -four hours before* 
Another time he observed, also on the approach of the shock, a remarka- 
ble rising and sinking. 

We may regard the earth a» surrounded by two oceans — one aerial, the 
other aqueous. By the laws which regulate two fluids thus relatively 
situated, a local disturbance in the one' would produce a corresponding 
disturbance in the other. Every rise or fatl of onetwentieth of an inch 
' in the mercurial columrx would b^.attendcfd with an elevation or depres- 
sioijL of the surface of the ocean equal to one iiich.f Again, as has been 
remarked by De U BeQhe,J a sudden impulse given to the particles of 
water, either by suddenly increased or diminished pressure in the atmos- 
phere, would cause a perpendicular rise or fall, in the manner of a wave, 
beyond the height or depth strictly due to the mere weight itself. This 

^«n - ■ ' - ' ■.■'■''.- ■ -- • — ■ • ■ "' -^ 

•Ttavcli ioPeru. 

t WhcweU on Tides. ' 

^De 1« Becbe, (Survey of Cornwall,^ quoting from the manuscripts of Mr. Walker, who 
lia» devoted much time to the observation oi tides^ eays: ** He has found that chongea in the 
heights of the water's surface, resulting from changes in the pre^sare of the atmosphere, are often 
noticed on a good tide«gauge btjote the barometer gives notice of the change. • * ■ * If lide- 
* gauges at important dock-yards show that a sudden ebange of siea-level has tak«n place, indica* 
live of suddenly decreased atmospheric weight, before the barometer has giyep notice of such a 
ohange, all that time which elapses between the notice? given by the tide-gauge and barome- 
ter is so much gained ; and those engaged with shipping know ibe value of even a few mc- 
mefiti before the burst of an approaching h ur ricane." . r^ , j 



sudden impulse trquW give «ise to a series of aquc^ous waves, which 
would propagate themselves from the centre of disturbance, tike the cir- 
cles which are observed when a stone is cast into the water. These un- 
dulations are perceived in the liquid before •the gale sets in. It is 
not to be expected that the oscillations in the barometer, in all instances, 
w^ill correspond with those of the watery for Mr. Redfield ha^ shown that 
storms have sometimes been preceded by an unusual pressure of the at- 
tuosphere, the barometer standing remarkably high, and hence he has in- 
fen'ed that there existed around the gale an accumulation of air, under a 
great degree of pressure, forming a margin. It may frequently happen, 
«/>at while the cfects are perceived at the .place of observation, the cause 
may be far removed. 

Many persons who have resided on the borders of the lakes maintain 
that, aside from the annual variations in the height of their surfaces, ' 
there is a more extended, one recurring at intervals varying*from five to 
seven years^ while others extend the period to fourteen. The greatest 
height of water heretofore observed is about six feet. The statistics 
which have been published* in reference to this rise indicate that the 
variations in the water-tevel in a series of years are considerable, but that 
they do not recur at regular intervals. The meteorological registers kept at 
various stations show that the annual amount of rain which falls over a 
given area is extremely variable. Thus, at ForJ Brady, where the mean 
of five years' observations is 29.58 inches, the extremes are 36.92 and 
22.44.^ 

Again, the season in the basin of L^ke Superior may be rainy, while 
that in the r^ion of the tributaries of the lower 'lakes may be dry. and 
vice versa; and thus the lower lakes might be on the rise, while their tribu- 
taries failed to di|charge their usual volume of water. In proof of this 
diversity of hunfldity, it may be mentioned, that during the year 1848, an 
unusual quantity of rain fell in the basin of Lake Superior, and all of its 
tributaries were swollen. The lake was gradually rising when we left in 
September, and at that time had attaii^d a point higher than had been, 
obsorved for three years previously. On reaching Lake Michigan, in 
October, we found that that lake began to be sensibly affected by the in-, 
creased volume of water discharged through the St. Maty's river. On 
arriving at Cincinnati, the Ohio river was observed to be contracted to 
less than half its usuaj volume, so that only the smallest class of boats 
could navigate its watersl 

If meteordlogicat observations were kept at different stations extending 
through the entire region drained by the great lakes, it would undoubt- 
edly be found that the variations in the water level corresponded with the 
variable amount of rain over that area.f 

A larger portion of the tributaries of Lake Superior have their origin in 
a region covered for two-thirds of the year with ice and snow. Lae in 
May the icy fetters are unloosed, and the lake commences rising, and con- 
tinues to rise until the last of September, when it attains its maximum 

•Vide the memoir of Governor Clinton before referred to ; Michigan Geological Reporti^ 
Ohio Geoiugicai Reports, 1838. 

fThe siirface of Lake Superior, on the 12th of August, 1849^ was 23| inches higher than In 
Mayi 1847, 
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It-tif}^ recedes gradually uhtifl tKe streams liSgfn to discKafge iheSt spring 

flooqs. . , 

j^j^uow usually commences falling as early as the middle of October, and 
the ground is covered before the frost has jJerietrated to a great depth, 
'[^he amount ^fspow during the season has been reptesented as higii as 
thirty f^et; biity in consequence oif its evaporation, and its change from a 
crystjE^lir^e . to a granular form, known as neve, it settles, and the actual 
d^pth on t]fie ground rarely exceeds four feet. Trappers, in crossing the 
inland |ake^ in midwinter, often break through, so slight and unstable i» 
t6e;Coyerijig; , 

The temperature of the water of Iiake Superior during the sum'm^r, 
a^j fathom oy.two belo^v the surface, is but a fey degrees above the 
freezing ppiiit.. The followihg obsiervations show the temtierature of 
t^e water. at ^liAerent times in different parts of the lake. In the western 
ppruon,tl^e water is colder than in the eastern — the surface flow becoming 
ij^armef as it advances to waif ds the outlet. The water in these expefmtentafc 
was taken from the surface. 



* 


Fahrraheit. 




Water. 


Air. 


June 30, 1849'.— To the south of Caribou Island - 

Jjaly 8, 1849.— In Sand Bay - \ - 

July 28, 1849.'— Between Keweenaw Point arid 

, Isle Royale 
Aug.' 13,' 18^9. — ^Midway in Keweenaw Bay 


■ 37«.0 

390.5 
490.0 


430.5 
630.0 

450 .a 



.: During the severe winters, the surface of the lake becomes congealed* 
■^l^n a gale sets in,' the ice js seen to undulate and break, and the water 
to gush through the fissures, qntil finally the whole mass is set in motion — 
the fragments clashing against one another, accompanied by loud reports, 
like vofleys of mus'ketry. Long parallel ridges of ice, fifteen or twenty 
f^et in height, are pilpd up along the shores. We can reatiily conceive 
How ma^es of rock t|ius entangled might be carried for consideiabli dis- 
tances wften the ice becomes detacfcied and floats off, and how a clitf might 
be scratched and grooved. • 

.The waters of th,e lake possess great transparency, and a tin cup may 
bje seen to the depth often fathoms. Coasting along the shores itt a ca^m 
spnHgfit day, and looking over the gunwale of the boat, the voyageur 
seems to be suspended over the floor of the lake, ancl every fissure in the 
rock, and every glittering pebble is revealed with A^oriderfiil ciearness. 
The light strean^ing through the transparent medium tinges every object 
with a brilliant hue. 

The evaporation from the surfaces of the lakes must be immense. The 
combined area of Lakes Superior, Huron, Michigan, and Erie is about 
87,000 square miles, and of their basins not less than 335^515 square 

"^^- ■ - .Google 
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It liaS'^^bfeferi estimated that^ (he- qiiaiitity of» \i^ater * pA^Miigf into thfe 
Nfei^Ta' riTOr at Black Rock fe 22;44:d,t}(K> cubfc ieet peir mihtite, or about 
SO^ CiQ*>ic miles per ahhttm,* This is equivalfeiit to fiflie^n in<ihl^s perpen- 
dicular depth of water spread over th^ area of the whole'country drained. 
The annual amount of rain which* falls within this areiA'iy about thirty 
inched. One-half, thereftre, of the water Which ^fallis within the biasin 
of the tipper St. Lawrence is taken up by evapdration, arhounling to' 
11,800,000,060,000 cubic feet.f • *"* 

A* Saht St^ Marle> th« outtet of Lake Su^ridr^ the spetetatbr beholdsf a 
iijrer nearly a mite in width; and of snffici^ttt depth' to' float We largest'- 
Tfesstel. In its onward progress , it winds amonfef irinumerable islandig, and " 
ultiftiately dfecharges itself, by several mouths, into Lake Huroift At ■ 
F^Grsitfot, h^ sees the sato^ river, under audthirnatne" after having re- ^ 
c^iTed al^^of the trlbiktariesof Michigan and Hnron, cohtra^t^M to a width 
of little more than three hundred yards, but of increasai^ aepth, and he- 
fibds itdiffiedlt to realize Ihat itis tbe same river which tie saw three hun- 
dred miles above. -* 

, Sbytooj the ToytagBlir wfa<^ ha^s coasted ayound Lake Superior and gauged 
the streams which pour their annual floods into the great reservoir^ when 
lie srtsndffmi the brink of Niagara^ and witnesses the fearful plunge of the 
cSttaftict^ is induced to inquire what has becotne of the superfluous water. 

The diflbrence between the temperature of the air and the lake gives 
rise 10 a variety. of optical illusions, known as mirage. Mountains are 
seenf with inverted cones; headlands project from the shore where none 
eidst; islands, clothed with verdure or girt witt cliffs, rise up from the 
bosomi^of the lake^ remain ia while, and disappear. In appsoaching Ke- 
weenaw Point, Mount Houghton is the first object to greet the eye of the- 
mariner. Its dome- shaped summit serves as a landmark to guide him 
in his couarse. Once or twice, in pecuMar- stages of the atmospb^^, we 
have observed its summit inverted in tlie sky lottg before the mountain 
itself was visible. ^ 

On the north shore j during the summer monthsi hardly a ddy passes- 
withoat witnessing illusions of this kind. The Paps,' two elevated moun 
tains near the entrance of Neepigon bay, would at one time aji^ear like . 
hour- glasses, and at another like craters, belching' fdrth long' coluinns of' 
smoke, which gradually settled around their cones, 

'Riunder cape assumed shapes equally grotesque: at one time resem« 
bliilg a* huge anvil with its handle projecting over the lake, at another it' 
c^peaied as though traversed from summit to base by an immense fissure. 

These phenomena are more common on the lakes than on the Atlantic 
coastv since Hkrdly a day passes during the-summer' without a niore or 
less striking exhibition of this kind'. The amountof refraction, dependerit 
on the state of the atmosphere, is, during the gceater pan of the sumrnea", - 
extraordinarily variable. Thfe greatest difiiculty is experienced in makings 
astronomical observsttions, froiti this cause. Observations takfen in .the-. 
aftern;o(m', and generally during the night, are almost invariably wbrthlessi 
The varying refraction may often be noticed in meridian observations ofc 
— 1 — ' ' - ' ' ■ ' ' • — I 1 ■ .. ' ' ■ "" — ■ / ■ ■ I ' ' - 

*y^deM. Z. Afleo^s article in Siliiman '8 Journal, January^ ld44f^ .^ ,^ ^ ,^ 

tDalton found that an evaporating surface of six ino'hes yielded in calm^ dry air, at 65*' 
Fakr.y^^d §aam^S v«por per minute, «ad 4.12 ia Ai»i§h wind. 
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the sun with ihe aKtifieial horizon, when the twa in^ages wiU be seep to lap 
over and then separate fro'm each other a great number of times during 
th^ few ininules, while the apparent motion of the sun is almost imper- 
ceptible* These variations amount to severis^l minutes of altitude; and, of 
course, on such occasions, no use can be made of the observations. Ob* 
servations taken in the morning, when a steady brisk breeze was blowing, 
and the sky free from clouds, were found to be the only ones on which . 
any dependence c#pld be plaoed. 

The same phenomeufi of rapidly- vs^rying ;refi-action,.may pften be wit- 
nessed at sunset^ when the sun, sinking into the iaki^, undergoes a xnp&t 
striking and rapid variety of changes. At one moment, it is dijawn out. 
into a pearHke shapej ihe next, it takes an elliptical form; and just as it 
disappears, the upper part of its disk beconjes elongated into a ribbon of 
Jight, which s^ms to float 'for a moment upon the jSurlace of the water 
ai^d then disap 

The annexed cut represents the outKne of. 
the appearance of the sun as it went do^n 
in the waters of Lake Michigan, June 19, 
IM9. . 

The cause of these phenoinenacani«suiil7 
be ibund' in the ever- varying movememtof, 
bodies of differently heated air charged with 
different amounts of moisture. Those wha . 
_^^^^_^^^^^^_____^^^^ navigate the lake not unfrequently notiee 
that they pass instantabecwisly from a current of air blowing briskly ia 
one direction into one blowing with equal force from an opposite' direction ►■ 
The lower sails of a vessel are sometimes entirely becalmed, while a brisk 
breeze fills the upper. 

Frosts, of sufficient severity to turn the leaves, usually occur as early . 
as the middle of September. Snow commences falling by the middle erf" 
October, and for more than six monihs the ground is covered with a fleecy 
mantle. The streams become lockea with ice and remain so until May. 
The ground does not become frozen to a great depth, and, so soon as the 
snow disiippears^ vegetation shoots into life, and the air swarms with 
myriads of insects. During the long days the sun shilaee with undimiur 
ished splendor, and the influence of its dii^ect rays compensates for the 
low mean temperature. Spring and summer are mingled. The 
forest becomes clothed with leaves, and its solitude is enlivened by the 
song of birds and the hum of insects, before all traces of snow have dis* 
af^eared. 

Notwithstanding the proximity of the lake, the therraometA has a range 
of 120^ in the course of the year. Often in midsummer, when, for 
several days, the winds come from the southwest, the voyageur ex-- 
periences a suffocating heat— an en€lrvating depression. The perspiration 
rolls nrom him even when unemployed and protected from the glare of 
the sun by the forest's shade. But, fortunately, these suflbcating heat& 
are of short continuance. 

In the valley of the Ontonagon, on the 11th of JuneJast, the thermom* 
eter rose to 96^.* The wind was blowing from the SW., but brought 

* Humboldt remarks that the thermometer nowhere rises higher than 104^ P., un)e«is exposed 
to the influence of bodies which radiate heat. The extraordinary heats of the desert, as indicated 
by the thennometer, tre caused by particles of s&ad carried through the atmosphere. 
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with it no refreshing coolness. A little after midday, a dark cloud, emit- 
ting from its edges a pale phosphorescent light, rose from the lake, and 
advanced against the wind* Its approach was indicated by a loud roaring, 
and, when it reached our encampment, the trees* swayed to and fro, and 
many were prostrated around us, The air was filled with flying leaves 
and branches. Voyageurs and men instinctively rushed into the river, 
€ind remained until the fury of the storm had abated. / 

Thunder-storms of great violence^are not unusual ; and the Jarge^ tract3 
of prostrate timber frequently met with in the forests, and known as 
*< windfalls," indicate the path of the tornado. 

Sudden gusts of wind spring up on the lake, and hence the oldest 
voyageurs are tnost inclined to hug the shore. 

Instead of seeking for a solution of these phenomena by a resort to 
natural causes, they ascribe them, like the Scandipavian&of old, to the 
freaks of a crazy old woman, who is endowed with ubiquity : 

*' Now here, now there, And everywhere.'* * 

Before the middle of September, a change in the elements becomes ob- 
servable. The light ^nd sportive .breezes are succeeded by healvy 
gales, which sweep over the lake, and render coasting exceedingly 
hazardous. 

Auroras, even in midsummer, are of frequent occurrence, and exhibit 
a brilliancy and extent rarely observed in lower latitudes. The com- ' 
monest phenomena are these: A dark cloud, tinged on the upper edge 
with a pale lurriinous haze, skirts the northern horizon. Fxonx this, 
streaks of orange and blue-colored light flash up, and often reach a 
point south of the zenith. They rapidly increase and decrease, -giving 
to the whole hemisphere the appearance of Wminous waves, and occa- ' 
sionally forming perfect coronae. They.commence shortly after ipunset, 
and continue through the night. The voyageurs regard them as the 
precursors of storms and gales, and our own observations have con- 
firmed the result. Occasionally broad belts of light are seen spanning 
tlie whole arc of the heavens, of sufficient brilliancy to enable one to 
read. 

In the winter these phenomena are much more frequent, and the 
ground appears tinged with a crimson hue. The aurora indicates a dis- 
turbance of the eqiiilibrium in the disteibution of terrestrial magnetism, 
and, according to Doy6, may be regarded, not as an externally mani- 
fested cause of this disturbance, but rather as a res\ilt of telluric activity^^ 
manifested on one side by the appearance of light, and on the other 
by the vibrations of the magnetic tieedle.* 

On one or two occasions we have witnessed the rare and beautiful 
phenomenon o{ parhelia^ or mock suns. 

* Hf'or a fuH expoeilion of these phenomena, consult Humboldi^s Kosmos, vol. I. 
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' CHAPTER III. 

GEOLOGY OF THE COPPER REGION. 

M^p^.-^ClassiJkcation of the rocksf. — Their . composition. — Keweenaw 
Pqint.--^jRaiige and extaU of the trap. — Local details, — District be* 
tween Portage lake and the Montreal river. — Range and extent,-^, 
MeUfllic contents, and the association of copper. — Porcupine 'Mountains. 
— isle Roy ale. — Its similarity in geological^ structure to Keweenaw 
Point. — Range and content of the trap. — Metallic contents. 

T^hat portion^f the Lake Superior lahd district whose geblogy we pur- 
pose to delineate in the following report is represented on the accompany- 
ing maps, entitled*— • 

1. A geological map of Keweenaw Point. 

2. A geological map of the region between Portage lake and th^ Moa- 
treal river. ' , «. 

3. A geological map of Isle Royale. 

These maps comprise the territory known a& the copper region. 
. The iron region, though of less extent, but of equal economical value, 
will form the subject of a subsequent communication. 

The locks which constitute the solid framework, so to speak, of this 
district, are divisible into two classes, widely different in their origin and 
cemposition— the igneous and aqwous, 

, Under the first division may be included the several varieties of trap — 
using this term as a gieneriQ one — such as greenstone, granular and 
amygda^idal trap, basalt, &c. ^.^hese rocks appear to have been gener- 
ated wittiin the bowels of the earth by the action of fire, and in some cases 
to have been protruded in vast irregular masses, forming conical or dome- 
shaped mountains; at other timies^in continuous lines of elevation; while 
in others they appear to have flowed like lava-currents in sheets over the 
sands then in the progress of accumulation . The mineral substances which 
coriipose these ancient lavas are very various in their nature, but in gener- 
al it may be said that the prcdominating rock is one composed of an inti- 
mate mixture of labradorj hornblende, and chlorite, though the latter is not 
Ml invariable accompaniment. , 

To the second class, or aqueous formation, may be referred the sand- • 
stones; shales, and limestones of this district. They occur in stratified 
beds, divided into layers, strata,* laminas, fee. The materials appear to 
hlaVe been transported by currents and deposited on the floor of the ocean', 
where they subsequently became consolidated. " 

In addition to these, there is another class of rocks which have undoubt- 
edly resulted from the joint operation of igneous and aqueous causes. 
The materials appear originally to have been ejected through rents and 
fissures in the crust of the earth to the surface, where they were subse- 
quently transported and ground up by currents and deposited in stratified 
beds. This class of rocks is termed by M. Frevosi"^ pltUo-neptunean; and 

.. , ) __I t 

* Article *' Formation," DioCtotinatre Univmel d^Hisiwre ^aturejU^ 
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to this division may be referred tfee conglomefateis and^ chlorite beds asso- 
ciated with the trap. , 

TJie melamorphic rocks, or those which were supposed origihally to 
hlave been deposited by water and subsequently modified by heat, causing 
them to resemble igneous products, are developed only to al limited extent 
iii the copper region; but in the iron region they are displayed on a scale 
ol'vastness^;tind form the most interesting feat ire in the physical history 
of the district. 

^ The mineralogical character of thetrappean rocks, beirig a complex and 
difficult subject, Will be separately described in the chemical part of the 
report. At present it may, however, be briefly stated that they are in gen- 
eral niade up of an intimate mixture of labrador and hornblende, forming a 
dkrk-colorea homogeneous mass, in which thq separate minerals cannot be 
distinguished by the eye. Chlorite, thoug^h not an invariable accompanf- 
uient, is often' present ih a considerable ouantiiy . Magnetic oxide of iron 
is^ also a very-commort ingredient, and sometihies in visible particles, 
though geneially its pi-esence is only betrayed by the action of the rock on^ 
tte magnetic needle. The variable proportion and nature of the mineral 
ijgredient^ give rise' to a great diversity in the eix'terfaal characters of the 
iftass, whibh diversity is still furthe;r increased by the different circum- 
stances under which different portions of a rock ideritical in mineral 
character may have passed from the fluid t6 the solid state. 

The same rock may be found in every shape of transition, from the most 
compact and homogeneous structure to alight porous mass, filled with 
cavities, or amygdmes, which have often, posterior to the cooling of the 
rock, been filled with various tnineral substanc5es. 

For the sake of convenience in describing the local details, and in order 
to adhere, as much as possible, to the terrns already familiarly used by 
those ei^gaged in mining explorations' in this district, we shall include, 
under the name of trap range, or trappean rocks, all the diffeAit varie- 
ties of igneous rocks which forin the great belt extending from the ex- 
tremity of Keweenaw Point to the Montreal river, and which also form 
the greater portion of Isle Koyale. When Uie rock is vesicular in its 
structure, it is called amygdaloid; when compact, crystalline, or homo- 
geneous, the hornblencle pireiominiating, it is called greenstone; when 
columnar or jointed, as' on Isle Koyale, it is called basalt. lif the homo- 
geneous base contain distinct crystals 6f feldspar disseminated, it becomes 
a true porphyry; and the largely crystalUne and feldspatic varieties are 
known as sienitic, 

^ These and many other varieties occur abundantly nhroughout the dis- 
trict, in belts imposed orie upon another. Theii* positioil and the changes 
they have caused in *th« contiguous detrital rocks will be noticed in de- 
scribing the detailed geology. 

hdnge and exletd, — Commencing at the head of Keweenaw Point, we 
find the trappean rocks^ with the associated conglomerates, emerging to 
the surface in bold stair-like cliffs, affording many scenes of wild .and 
picturesque beauty. This peculiai* physiognomy is characteristic of the 
\yhole trap region. Humboldt long ago remarked that each zone had its 
particular types of animal and vegetable life, but that the inorganic crust of 
the globe showed itself independent of climatic influences. Everywhere, . 
b^assUt rises in twin mountains and truncated conef^ everywhere porphy- 
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ritio tr^p appearisdn, grQtesquely arranged B^asses^^ apd , gra^uite in rounded 
summits.^ 

The outer, belt of tr^p, occupying th^ extreme, northern portion of 
Keweenaw Point, j(^ee map,) is less than a mile in width, and preserves a 
great degree of uniformity throughout its entire course. It forms a seg- 
ment of a circle, of which the feohemian mountains may he regarded as 
the centre. The southern ppints of JVJanitoy, island are dotted with 
patches of this igneous rock, while the greater portion of the belt has 
cmmbled beneath thie .action of thetlake s^rf. Prom the extremity of 
Keweenaw Point, it extends, westerly for about eighteen, miles in a curvi- 
liliear direction, and passes into thye lake at the eastern point of Sand bay.' 
Throughout most of this distance^ it is protected from the action of the 
surf by a thick belt of conglomerate, but at several points the water has 
brol;en through tV^is sea-wall and excavated spacious harbors in the igne- 
ous belt. Copper, Agate, Grand Marais, and Eagle Harborsare included in 
this belt, and owe their origin to a common cause, ' -• [ 

J This belt is composed of the varieties of igneous rock known as amyg^ . 
dploid and brown granular t^ap. Tlie amygdaloid is best developed in' 
the upper portion of the belt, where it comes in contact with the conglom- 
erate, presenting a dark scoriaceous mass, full of vesicles,' somewhat^ 
compressed, and bearing^ a close resemblance to certain modern volcanic' 
products. These vesicles are, fpr the most part, filled with carbonate of 
lime, chk)rite, agates,, carnelians, and amethysts, and minerals of the zeolite ^ 
family. As we penetrate deeper into the belt, the vesicular structure dis- 
appears, and the rock passes inrto a dark brown granular trajp, consisting of 
an intimate union of hornblcgBde and labrador. This is its general character; 
and to cite the numerous places where it has been observed, woula be to 
encumber the report with unnecessary detail. ^ ^ 

This belt is traversed by veins containing copper and silver, several of 
which ha^ been mined, but in every instan<ie unsuccessfully. At Eagle 
Harbor^, a company wrought a vein, which, for a time, yielded a rich per 
centage of copper. Between 5,000 arid 6,000' pounds were taken from 
the vein within a comparatively limited space; but as the miners sank 
deeper, the copper disappeafed. The range of the vein was limited on^ 
tljie south by tl;ie conglomerate^ and on the north by the lake. At the 
surface it was two feet in width, and filled in with laumonite and native' 
copper. The shaft was commenced about two hundred feet north of the 
junction of the rocks, and extended to the depth of ninety seven feet. 
At that depth the vein had contracted to three inches, and was barren of, 
copper. The best njining- ground is undoubtedly beneath the bed of the 
lake J but to reach it would require a deep shaft, a long gallerjr, ahd an 
expensive apparatus for ventilation.' The company were not disposed to' 
embark in an undertaking, the labor of which was certain, while success' 
wa^ precarious. Several other veins in the notihern range were explored, 
by the company, with lio better results. 

At Hawes's island, near Agate Harbor, a vein was opened by the Cy- 
press River Company, which yielded rich specimens of copper and silver, 
but, in. the downward progress, they disappeared. 

With a single exception, (northwest quarter of section 58, range 30,) we 
have excluded every tract within this belt from the list of mineral lands, 
believing that it contains no veins which will be permanently productive'. 

• Aspects of Nature, vol. II. Digitized by VjOOQIC 
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To the west of Sand bay about ten miles, and north of th6 first trap- 
pean range, narrow belts of trap have been observed in two places, to wit: 
on section 28, township 58, range 32; and on sections 1 and 6, between 
Tanges 32 and 33, township 57. The nature of the ground is such that 
they can be traced but a short distance inland. Whether they are a pro- 
longation of the belt just described, or detached, intercalated masses, it is 
impossible .to deterniine. The character of the rock is highly amygdaloi- 
dal, and chlorite enters largfly into its composition. Imperfect indications 
of veins exist, one of which was explored by the Lsdie Shore Mining 
Company yielding little or no copper. 

In the more compact varieties, a concretionary structure is sometimes 
observable. Parallel bands of different colors, a few inches in width, 
traverse the mass in waving hnes, or are arranged in circular forms. This 
same arrangement is seen more strikingly illustratedin the trap on Hays's 
Point, near Copper Harbor. The direction and arrangement of these lines 
is illustrated in 

Fig. 3, 




the above wood cut. This structure is occasionally found in all igneous 
Tocks, and undoubtedly results from chemical affinity, by which the par- 
ticles assume a concretionary ajrangement. 

About a mile south of this trap belt, and separated from it by a deposit 
of conglomerate and coarse sandstone, which, in places, expands to a 
thickness of more than 3,0C'0 feet, occurs the northern trap range of 
Keweenaw Point. It will be seen, by inspecting the map, that these two 
belts of igneous rocks, in their westerly prolongation, preserve a remark- 
able parallelism. 

This range does not appear to have^ been the result of one, but of suc- 
cessive overflows; for we not only find the igneous materials arranged in 
parallelbands, and exhibiting great diversity in external characters, but 
we also find numerous intercalations of conglomerate of inconsiderable 
thickness, but extending for miles in a liriear direction — these mixed pro- 
ducts being associated in regular b,eds, having a commor^earing and 
inclination, so that the inexperienced observer is incline™ to refer the 
whole to a common origin. ,This deception is still farther increased by 
observing lines of pseudo stratification in the trap conforming to those 
of th^ associated sedimentary rocks.* 

This range starts from the head of Keweenaw Point, below Manitou 
island, and, sweeping round in a crescent form nearly conformingito the 
trend of the coast, crosses the western arm of Portage lake, where it 

... :^— ^ , ;,, , i — ■' . ' ' » — i »— 

*T^is pseado^-sGratifieation has been observed by Oe la Beche in tl^e granite of ComMiraH, 
and is supposed by him to result from a tendency in the materials of a cooling mase to arrange 
Ujcmaelves in beds, particularly near the surface. — Geology <if Cornwall. 



Digitized by 



Google 



60 Doc. ^o. 69. 

seems to lose its dislioctive character. Towards the valley of, the Little 
Montreal river, it crops out in bare precipitous cliffs; but the north wester^ 
slope is gentle, th^ rock rarely emerging to the surface. 




58, range 29, about three miles inland from Grand Marais Harbor, 730 feet- 
Between the Copper Falls and the Northwestern mines, section 24, town- 
ship 58, range 31, 630 feet. This range skirts the valley of Eagle river 
on the west, and rises in overhanging cliffs to the height of two or three 
hundred feet. The Albion cliffs near the northwest quartei of section 
10, township 57, range 32, may be regarded as ttxe culminating jwint, 
attaining an altitude, as determined by Mr. Hodge, of 800 feet above the 
level otLalce Superior. Between the Albion mines and Portaee lake, 
the hills present for*the most part a rounded outline, and the underlying 
rocks are covered over with accumulations of water worn materials. , 

Interstraiified with this belt, throughout its entire range, we observe 
numerous lentftular masses of C0nglom|g*ate, which appear to affect the 
courses of veins, as well as their productiveness. The phenomena ex- 
hibited by the passage of a vein through different belts of rock will be 
described in detail under another head. 

Local details, — The trap at the eastern extremity of Keweenaw Point 
(sections 15 and 22, township 58; range 27) is more compact and 
crystalline than the northern belt before, described, and is traversed by 
small veins, containing native copper. Near the centre of section 22, a 
band of conglomerate from fifty to one hundred feet in thicknese is ob- 
served, dipping to the north; but it can be traced only for a short distance 
inland, in consequence of the drift which there reposes on the rocks. A 
few yards south of the extremity ©f the point, and near the north line of 
section 27, a band of conglomerate is observed, attaining a thickness 
of sixty feet, bearing N. 70^ >V., and dipping- JVE. .16°. The underlying 
trap differs from that which overlies the-detrital rocks, being, more amyg- 
daloidal, and offering less adhesion between the particles. This is sup- 
. posed to be a continuation of the great metallife^rous belt, as developed at 
the Cliff, North American, and Northwest mines. 

In this township (68) numerous explorations were made by the Bos- 
ton and Lake Superior Mining 'Company j and, although they found 
native copper at several points, they did not succeed in developing a val- 
uable vein. In the adjoining township west (range 28) and north of the 
Little Montreal riyer, four alternations of trap and conglomerate were ob- 
served. Near the oonglom^rate ridge, the trap is low; but, north pf the 
Montreal #ter, it rises in elevated cliffs, which continue through the 
township, ranging in an easterly and xvesterly direction. These cliffs 
are composed of hornblende, in laige acicular crystals, inftbedded in. a 
paste of labrador. Near their base is seen a band of conglomerate from 
twenty to fifty feet in thickness, dipping north at an angle of 40% which 
cantbe traced aluiost uninterruptedly for a distance of twenty-five mil^s. 
At the Cliff and North American mines there is a bed of chlorite rock, 
corresponding in position to this baud. The trappean rocks above and 
below this belt exhibit great differences in lithological eharacter— the 
upper being highly crystalline, while the lower are amygdaloidal. This 
belt, lying below the conglomerate, is abundantly stored with copper; 
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but, being Jmr^ destruQtible than the cliffs of ovesrlyinggreeflLStone, it is 
rareiy exposed on the surface. 

^ In township 58 the Massachusetts Mining Company opened several 
. veins in tbe vicinity of the Montreal river, none of which proved pro- 
ductive. The Alliance Company tested to a limited extent a vein on 
section 8. The Pittsburg and Boston Company also held a location/ 
which they subsequently abandoned. 

This ridge extends in an easterly and westerly direction through 
ranges 29 and 30. In the latter range (township 58, section 15) is situ- 
ated the Northwest mine. The thin band of conglpmerate before de- 
scribed is here exposed on the southern slope of the hill, with greenstone 
above and amygdaloid and compact trap below. In its passage through 
the adjoining ranges 36 and 35, (townships 58 and 57,) the trap chain 
curves rapidly to the south west,, and is prolonged in that direction. The 
following {Section represents the relative position of the bedded trap and 
sandstone on the northern slop^ of the ndge (section 12) at the Copper 
Falls mine: 

Pig.4. • 




S- 15 

Dip fi$o, 

The first rock seen in the stream is amygdaloid, resting on sandstone, 
which bears north 78° weat, and dips 26^ to the north. The thickness 
of this trap belt^could not be determined, the northern portion of itj^ein^ 
concealed by drift. The sandstone is composed of coarse materials, ^d 
contains, in places, rounded pebbles.; Near the line of junction it ex- 
hibits the effects of metamorphism, being dark-colored and finely cement^ . 
Receding from the line, we find it variegated in color and less compact. 
To this succeeds another belt of trap, conformable in bearing and incU^atgn, 
below which is another belt of sandstone. Thus there are no less than five 
repetitions of sandstone and trap within the distance of 2,000 feet. As 
a general observation, the upper portions of these sandstone belts are mi^ch 
more changed by heat than the lower — an important fact, which will.be 
considered in discussing the origin of these rocks and their mode of for- 
mation. * . 

The sandstone, where thus exposed, presents a compact texture, breaks 
with a ringing sound and a conchoidal fracture, and exhibits many of 
the external characters of jasper. It is traversed by numerous divisional 
planes, which are quite as distinct as the priginallines of beddipg. The 
workings of the Copper Falls Copipany are in the 436-foot belt. 

Between the mouth of Eagle river and the Phoenix Company's works, 
eleven of these belts, thus intercalated, are noticed within the distance of 
a mile. Beyond the Albion range these belts cannot be traced^ the rocks 
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being no longer exposed in bare ledges, but covered beneath .aceamulsP 
. tions of sand, gravel, and clay. ' • 

The trap beds thus intercalated are amygdaloidal or gmmilar, but (^ 
their upper portions often exhibit a brecciated appearan<;e. They afford 
numerous examples of veins yielding native copper and silver, but do not 
expand to a sufficient width to allow extended subterranean workings. 

The upper portion of the crystalline belt described as occurring in range 
28, township 58, and thence traced through the intervening townships 
west, is exposed a few rods south of the upper shaft at the Phcsnix mine. 
Here the feld-spar predominates over the hornblende, giving the rock a 
' light color. The vein is observed to be disturbed and otherwise affected 
as it approaches this mass. 

The Albion ranee is capped with this rock, which appears in abropt 
precipices two or three hundred feet in height. At the Cliff mine, the 
upper portion of the precipice is composed of a dark crystalline green- 
stone — the hornblende largely predominating, which exhibits a mottled 
or varioloid appearance. At the Albion mine the feldspar again predomi- 
nates, and the rock becomes in some degree porphyritic. Beneath this 
is a bed of chlorite rock of a slaty structure, varying in thickness from 
SIX to ten feet, below \Vhich we meet with a belt of amygdaloid and gran- 
ular trap. Proceeding along the trend of the Albion range in a south- 
westerly direction, the amygdaloid is found to dip beneath tlie surface. At 
the Cliff mine it is* struck near the base of the precipice; but at the Albion 
mine, three miles distant, it is reached at the depth of ninety seven feet- 

This belt, the position arid range of which we have endeavored to de- 
lineate, is the most metalliferous of any on Keweenaw Point. Throughout 
its entire extent, it seems to be characterized by well-defined veins. In 
it are situated the Clif% North American, Albion, Northwest, and North- 
western mines; and it' is reasotiable to suppose that others equally valuable 
will be developed along the line of its outcrop. 

Southern (rap range. — Returning to the head of Keweenaw Point, we 
find another range of trap, forming the southern boundary of the valley 
of the Littl6 Montreal river, and stretching westerly in a line nearly par- 
allel with the northern chain. This is kijown as the Bohemian range, 
and differs from the northern both in litholpgical character and in the mode 
of its occurrence. While the former, before described, is composed of nu- 
merous beds of trap, in the main of the amygdaloid and granular varieties, 
interstratified with the detrital rocks, the southern range consists of avast 
crystalline mass, forming ah anticlinal axis, flanked on the north by the 
bedded trap and cohglomerale, ahd on the south by conglomerate sind 

• sandstone. 

• The contour of the unbedded trap is also v^ry different from that of the 

• bedded trap. Wo nowhere recognise the stair like structure' in the hills; 
they are either dotae-shaped or rounded. ' v 

The protrusion of so vast a rnass of heated matter has changed in a 
marked degree the associated seiiimentary rocks, causing them to resemble 
igneous products. ' Thus, on section 30, t9wnship 58, range 27, by the 
•lake shore, is seen a metamorphosed sandstone resemblihg jasper. Its 
•general bearing is east and west. In places it assumes a vesicular appear- 
ance, while other portions are brecciated, and take intd their composition 
chlorite and feldspar. In some hard specimens the lines of stratification 
can be recognised. The mass is about 100 feet thick, and surmounted by 
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altethating bands of pbrphyry and a chlorite rock known as rotten trap, 
*whi^ may be regarded as a volcanic ash. These veins attain a thickness of 
only a few feet. Proceeding along the southern coast of Keweenaw Point 
in a westerly direction, at the old fish stalipn (section 35) we again observe 
this metamorphose*d rock forming one of fhe jutting points of the bay; but 
here it assumes a different character, as though it had been subjected to a ' 
heat more intense and longer continued. All traces of stratification have 
disappeared, and the rock has become transformed into a red, compact 
jasper, breaking with a conchoidal fracture, and traversed by numerous 
divisional planes. Wh-ere it comes in contact with the trap below it pre- 
sents a homogeneous texture. All traces of its mechanical origin are 
obliterated, and it is difficult to determine where the igneous rock ceases 
and the aqueous begins. ' 

In section 30, township 58, range 27,, west of the Little Montreal river, 
it is seen again on t\\e coast. The Bare Hills here approach the coast 
aad rise up in overhanging cliffs to the height of 80 feet, and jasper 
appears to be the prevailing rock. From this point it can be traced inland 
in a westerly direction, through sections 29 and 30, in the same township 
aad rangp, to the west line of section 24, township 68, range 29, expand- 
ing to a width of about half a mile, "^rhe west line of this section passes 
over Mt. Houghton, an isolated and dome-shaped mountain, rising to the 
height of 884 feet above the lake, and forming the culminating poigt in 
this portion of the region. Its summit is jasper for the distance of 150 
feet, and it is difficult to tmce any welt-characterized lines of stratification 
in the mass. On the southern flank the mass apparently dips to the SS W. 
On the northern slope a perpendicular ledge, 20 feet in height, is observed, 
dipping slightly to the east; to the northeast two low ridges of jasper are 
seen bearing nearly east and west, and connecting with the Bare Hills by 
the lake shore. The rock Is extremely fissile — so much so, that it is dif- 
ficult to procure good specimens. In. tracing it west, it gradually passes 
into a compact trap, with here and there an almond-shaped cavity, filled 
with quartz or calc-spar. • . 

This rock we suppose originally to have been sandstone, and the 
peculiarities which we have described to have resulted from coiitact with 
the mass of trap beneath . 

Unsuccessful attempts at mining near the summit of ibis mountain 
■were made by the Alliance Company. 

Near Lac la Belle the Bohemian range attains the height of 864 feet; 
at its base, and between the trappean and detrital rocks, is a belt of chlorite 
in feliated masses which expands to about 150 feet in thickness. The 
occurrence of a bed or mass of this mineral between trap and sandstone is 
not unfiequently observed in this district. The lower portion of the ele- 
vation is here made up of a peculiar rock composed of chlorite and labrador . 
ia nearly equal proportions. These two minerals are each in a distinctly 
crystalline condition, and the feldspathic portion is of a lightreddish color. * 
The mass is filled irregularly with crystals j^ magnetic iron ore, which 
occasionally form a large portion of the rock. Particles of copper pyrites 
are also scattered through it. This variety of rock seems to pass gradu- 
ally into the dark-colored, fine grained greenstone which occurs on the 
summit of the mountain. 
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The following section, from Copper Harbor to LadaBelTe, exhibits 
not only the contours of the country, but the relative association of the 
detrital rocks and the bedded and unbedded trap : 

Fig. 5. The Bohemian range, as before remarked, 

forms the line of upheaval of the bedded 
trap and conglomerate on the north, and 
the conglomerate and sandstone on the 
south. The conglomerate, north of the 
axis of elevation, rarely attains a greater 
inclination than 45'=; but on the southern 
slope, the sandstone is observed dipping at 
an angle of 78*=. ,This is beautifully ex- 
hibited by the lake shore, on section 36, 
township 58, range 29. The sandstone i» 
seen in the bottom of the bay, composed 
of alternating bands of white and red^ 
sweeping round in curves, conformable to 
the course of the trappean rocks. As we 
recede a few miles to the south, the strata 
are observed to be nearly horizontal. In 
the two adjoining townships west, this 
range preserves its distinctive character^ 
but beyond, it sinks down into sloping 
hills two or three hundred feet in height. 
It exhibits some lithological changes in its 
course : thus, at the Suffolk mine, now 
abandoned, (section 16, township 57, 
range 31,) the rock becomes beautifully 
porphyritic — crystals of red labrador are 
scattered through a dark feldspathic base, 
with sulphuret of copper disseminated in 
irregular masses. 

This range, like the northern one, is 
traversed by veins for the most partial 
right angles to the direction of the fiMPma- 
tion; but, unlike the veins of the northern 
%^\ range, they yield the sw^Aw^'e^* of copper, 

instead of native copper. The on ly mines now wrought are the Bohemian 
and Lac la Belle, which will be particularly described under another head. 
Numerous explorations have been made along the southern boundary of 
the trap, but in no instance successfully. The abandoned mines are in- 
t dicated by an appropriate symbol on the accompanying map. 

The fissile chlorite rock described as occurring at the base of the Bo- 
hemian mountain is found to continue almost unintermptedly to Portage 
lake, and always preserving the same relation to the trap and sandstone. 
* The prevailing color is gree^ji, but in places it acquires a reddish tipge. 
The trap, however, in the lowerpart of township 57, range 33, assimilates 
more to that of the northern range. At the Forsyth Company's works, 
(section 33,) a band of greenstone is observed forming the crown of the hill, 
with amygdaloid resting beneath. In the adjoining township south, tke 
ttrap is seen to occupy low parallel ridges, and is exposed in the beds of 
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th* tn^ter-coiirses. Mucti of it is alnygdfeiioMal, intertnixed with the 
greenish and reddish fissile rock- befote described. Indications of copper' 
«iistj but the vein* are not well defined. 

In the southwest quartei* of section 8, th^ Tra^ Rock Company perforated 
the took to the depth of seventy leet, then drifted sixty-six feet ftohi the 
vein for the purpose of discovery. The veinstone here consisted of sniall' 
strings of quart2> calc-spa'r^ and chlorite', arranged in parallel layers,. 
to the width often inches, with sottie copper dissetninatedybui the indica- 
tions were not sufficiently entiourdging to induce thehi to coritihu^ the 
work. This vein' rarigfes and dipS with the foknation — its course beitigf 
north SO^ east^ iticlination to the northwest 6(JP; 

On the southeast quarter of section 19, township 56, range S2, a're 
the abandoned works of the New York and Michigan Coitipany. Their 
exploitations were prosecuted on the left bank of a sttifein stream i, ne^r the 
junction of the trap and sandstone . The trap here <ionsi^ts bf the teddish 
and greenish chlorite rock, with imbedded amygdaloid. The surface 
exhibits few indications of a vein; but, according^ to the report of Messrs. 
Grout & Douglass, wlm e^tplored this location, native copp^i* \t^a$ found' 
in the small veins aiid adjoining fissures. A drift was extended 45 feet 
into the rock; a shteift wis also sunk on the opposite bank to the depth of 
18 feet, intersecting a bek of the green rock, according to the above au- 
thority, highly charged with- copper*. Althotigh the workmen met with 
much to encourage, they did not succeed in developing a valuable vein. 
On one of the affluentjJ of Torch river, (section 36, township 36, range 
33,) the junction of the trap is beautifully displayed. The stream is 
precipitated over a' wall of trap 80 feet in height, and thence winds its way 
through a deep gorge which it has excavated in the sandstone. The 
conglomerate diffets fi-om the lenticular bands described as occurrit^g with 
the bedded trap, consisting of arenaceous particles loosely aggregated, and' 
containing, neai^ the base, quartzose pebbles. Patches of green and red 
ochrey clay occur in different parts of the mfeids, in a cohcretionfeii^ fornil 
The red and green chlorite rockj fissile, but not stratified^ envOlo^iii^* 
masses of amygdialoid, is seen on the lefl; batik of the stream, traversed by' 
seams of quarta and calc-spar, underlying to the NW. 50^. Above this' 
Ae rock is greenstone, presenting a wall-like appeariince, and rising in 
overhanging cliffs. 

The precipice was perforated with a gAllery, wherte the quartz sfeartis 
are observed near its base, to the distance of oiie hqhdred feet. jSeVerial' 
seams were crossed in the progress of thewotk which yielded native cop-' 
per, but nowhere did the vein concentrate with su^cient power and rich- 
ness to warrant the expendittiie of much capital. This woric was prose- 
<mted by the. Douglass Houghton Mining CompAny3 under the direction' 
of Messrs. Grout & Douglass, and their report to the company contains a' 
detailed account of their explorations and the character of the rocks. 

The trap in this vicinity has not that firmness and liveliness of color' 
whioh belong to the truly metalliferous belts. E\i||edc^s of copper exist' 
in the shape of small strings and leaders^ but they noxv^here contiehtirstt^ ' 
and form what miners call a ^^champion lode.'' 

The duiney mine, (section 26, township 55, range 34,) neai- the wei^t' 
ann of Portage lake, affords as good a prospect for raining enterprise ai ' 
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any which we have observed in this vicinity, although this cannot he ley 
garded as among the best mining-ground. 

The rock here consists of a dark-brown chlorite trap, with beds of • 
amygdaloid. Between the junction of these rocks native copper is ob- 
served in sheets, and disseminated in a vein-stone of calc-spar and chlo- 
rite. 

The veins, or rather the main lodes, range and dip with the formation,, 
and send off branches at nearly right angles. 

The culminating point of the trap here does not exceed 400 feet. The 
northern flank is covered with detritus, and the rock at rare intervals 
emerges to the surface. Ilence there is really a small portion of the trap 
range in this vicinity which is adapted to mining. 

In the region of Portage lake, the shock by which the fended trap and 
conglomerate were elevated does not appear to have been attended with 
the protrusion of vast crystalline masses, foiming a long range. Eke the 
Bohemian mountains,^ or rounded groups, as in the vicinity of the Onton- 
agon, but simply to have caused a. vertical dislocatioij, lifting up the 
beds on one side of the fissure, while the corresponding beds on the 
pjo.. 6. opposite side remained comparatively undis- 

turbed. There can be no doubt that there 
existed a deeply- seated and powerful fissure^ 
extending from the head of Keweenaw Point 
to the western limits of the district, along the 
line of which the volcanic forces were, at 
different limes, powerfully exerted — similar ia 
character jto those in Guatemala, Peru, and 
Java — the seats of modern volcanic action. 
The on^ly instance observed in this part of the district, of trap occur- 
ring remote from the line of the fi.ssure is in the northest corner of town- 
ship 49, range 36, fourteen miles southwest of the head of Keweenaw 
bay. It is known as Silver mountain, (lucus anen Ivcendo,) which rises 
up isolated and dome-shaped to tlie height of a thousand feet, and 
occupies an area equal to three sections. The surrounding plain is 
covered with deep deposites of clay, resting on sandstone, in nearly hori- 
zontal strata. The rock on the summit of the mountain consists of labra-^ 
dor and hornblende, the former largely predominating, and arranged indis- 
tinct crystals, with nodules of quartz aiid chalcedony scattered through 
the mass. The flanks of the mountain exhibit nearly the same litho- 
logical characters. Mining operations were prosecuted there a few years 
since by the National Company. The hill was perforated by a gallery to 
the distance of one hundred feet, along the course of a fissure, dipping 
63° to the northwest. The attle which lay about the opening was mi- 
nutely examined, but we failed to detect any traces of copper; nor did the 
appearance of the wall-rock or the fissure afford any well-founded hopes 
of the presence of metalliferous deposites. The rock at the entrance of 
the adit appears to ha™ been broken by the elevatory movement, or suc- 
cessive movements, to^hich the mass had been subjected; for we found 
the enclosing walls, ground and polished. In other places rounded 
fragments of the wall-rock were included in the fissure. Near the mouth 
of the adit the rock was compact, but, on penetrating further, it became 
highly crystalline. Scoriae 'and amygdaloidal patches were observed 
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ia the fissure, as though they had been injected after the upheaval of the 
mass. Near the summit a dike is seen pursuing a zig-zag direction. 

Boulders of granite a foot in diameter and fragments of sandstone 
arc strewn over the summits. Deep grooves and scratches, bearing nbrth 
20° east, are seen in this iirm and crystalhne rock. 

Although this is the orily instance observed of the protmsion of the 
igneous rocks through the sedimentary strata in this vicinity, yet evidences 
of volcanic disturbance exist; and we have reason to believe that erup- 
tive masses have approached near the surface, without breaking through 
the exterior crust. 

Thus, about one-half of a mile from the southern boundary of township 
50, a conical knob of sandstone, having a quaquaversal dip, is observed, 
the strsrta being much fractured and disturbed. These explorations were 
conducted by Mr. HHI. 

RANCHC OP THE TRAF BETWEEN PORTAGE LAKE AND THE MONTREAL 
' RIVER. 

Externat characters. — Between Portage lake and the Pire-Steel river, 
the trappean recks are iess distinctly marked than on Keweenaw Point. 
They appear in rounded groups, rarher than in parallel chains; but be- 
yond this point they again rise in bold cliffs, which attain an eleva. 
tion of neariy fourteen hundred feet near Agogebic lake, when they 
^ain«ink down into a nearly level plain, with an occasional isolated 
knob. This is their character between the last-mentioned point and the 
Montreal river. The Porcupine mountains form a lateral branch of the 
main trap range, and constitute nearly the highest points in the district. 
The trappean rocks are extremely variable in their lithological character, 
and among them the following varieties may be recognised: 

1. Compact trap — varying in color and texture, and occasionally taking 
into its composition a large proportion of chlorite and a greenish magnesian 
mineral. Some varieties are exceedingly fine-grained and close in their 
texture, so that they break almost with a conchoidal fracture ; others contain 
a very large percentage of magnetic oxide of iron, and, if the block have 
an angular, prismatic form, and remain for some time on the surfece, 

•it acquires magnetic polarity. To the presence of so large a proportion of 
iron is undoubtedly due the irregular variation of the needle so well known 
to the linear surveyors in the districts underlaid by this class of rocks* 
The fluctuations of the needle often indicate the presence of the trappean 
rocks where they are effectually concealed by a thick covering of detritus 
and soil. 

2. Amijgdaloid. — This variety is found irregularly scattered through 
the trap, but by no njeans so abundantly as west of the Ontonagon river. 
The base of the amygdaloidal trap i« generally a fine-grained, homoge- 
neous, dark colored mixlure of hornblende and labrador, with numerous 
antygdules— some of which are an inch in thnir longitudinal direction*-* 
filled with different mineral substances. Between the Algonquin lo- 
cation and Agogebic lake, epidote frequently accompanies the amygdaloi- 
dal trap; west of the last named place, it resembles more nearly the trap 
of Keweenaw Point, and is associated with large quantities of the zeolites. 
Where epidote fills the cavities of the trap, it presents a radiated, crystal- 
lized texture, and specimens of great beauty are frequen'ly obtained. 
Generally the vesicles of the epidote are occupied by quartz, often radi- 
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a^9d. Tfee qiwrtz is freq^entlj^ colored green by.the^^enceof epCdote^. 
and in ?uch cases avoids beigiuUful cai^ii:wt speciq^ens. 

Tjxe zeolitic.iftuierals ofiep feifm ^o Igijg^e a pqrtioo of the rock that it 
fii^integratfis and falls to piaceis afte^ ^ §hort exposure. At ^he Atlas 
Mining Company's location, (section 18^ township 50, range 44,) now 
4bandoned,,tl^py^e so abundant. ttjat thpy are found not only in all of the 
vesicles of the. trap, but are, distributed through it in large vein- like sheets. 

3. Forji^h^ritic /r^,— Tl^e base of this rock consiste of ,fine-grained 
trap, through A^hioh ^xq diiFused b^g and distiuct crystals of feldspar, 
which, being white, standout against the dark base in bold relief. This 
iv^ari^ty is ib^nd inlooi^ bloiQks. south- of the trap rang^; but it hs^not 
b^ia obsjerved in place in this portion of the district. 

. ^. Trap breccifi, — This is a mixture of amygdaloidal trap and quart- • 
zose fragments resembling altered sandstone, and seenjs to have been the 
product of the interfusion of the two rocks; it is seen at, the Cushman 
Ipcatipji, ,ne§i|r th<e forks of the Oi^ton^gon, (sectipn 36, tpwiiship &Q^ 
range 40,) and also a rock somewhat similar in character is observed at 
the United States Company's location, a mile or two west. 

J5,JBlpidoie /rfl^.-^This variety occurs atmany points, ©specially in the 
yicinijty pf the Oi^tonagon river, OGc\ipying a space of several miles in 
l§l)gth* The co^npact trap often passes gradually into it, the «pidote re- 
placii^g the homlilende. The seaois of quartz and calc-spar containing 
^,pper ^e ajmpst always accpnapauiied by epidote, which graduates on 
either s^ide into compact trap. 

The vfirieties pf epidote rocks are as- numerous as those of the green- 
stone triap. Both, in fact, occvir together over a considerable portion of 
.the district; and though the proper trap is by far the predominating rock^ 
ypt there ape sections where the epidote fornis almost mountain masses. 
The epidote, however, is rarely pure, but generally mixed with quartz^ 
formipg nodules pf cpnsiderable si2e. Where the former occurs in seams,. 
or veins, it is ^uch inoi^e pUre, and possesses a crystalline structure, 
Ijiough distinct CTystajls of this mineral are of rare occurrence. Like the 
proper tr^ip, it ofteij becon^es amygdaloidal, the amygdules being filled 
wiiil qv^art? s^Xkd pg^lc-^p^r. Ojx the United States location the trap and 
ppidpte are ipeen in alternating bauds, the cavities of the former being filled 
ivith epidote ^nd quariLiz, and those of the latter with quartz and calc-spar^ 

6. uompaei quartz ^ (^Jasper. — This rock occurs abundantly in mountain 
ppiaasqs, the highei^t sumpiits of the Porcupine mountains being composed 
pf it. Jt varies in ^tructur^ cpnsidejcably at different points. The greater 
p^rt of it,, hovrever, is a hQ^^Qg^neoutS compact jasper of a deep, brick-red 
color,- sometimes traversed by thin seams lined with crystals of quartz. 
iTh^ j^l^p^r is ocpasion^Uy divided by fine lines or bands, waved pr con- 
torted, so as to forin a|i in;iperfect ribbon jasper, but at other points paytlcle? 
of whitQ ,qu?u:tz are piingled with the jred j?ispory mass. The compact 
yariety of quartz rock ^pmetimes shpvvs a gradual passage into q^artzose 
porphyry, wi^b occasional imbedded crystals of feldspar. 

The quartzose porphyry occurs in very large masses, forming the 
highest points of the trap rang^ in townships 49 and ^0, range 42, on the 
bead-waters of Iron riv^r. It is of a brick-red color, and contains smaU 
crystals of white feldspar, not jjenerally exceeding an eighth of an inch in 
length. Almost invariably, :6ue founded particles of vitreous quartz are 
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Jbutid di^lribiited with the fekUpai Enough the jarper]rl)dse. It fiirnmaa 
eruptive mass, aad oft«n iucludes fragm^its of the pre-existing igneous 
«oa sedimeo^ary rocks. This porphyry has gieneraily a tsappeanstmeture^ 
breaking by natural joints into blooks mote or less prismatic. 

A singular nondescript rock occurs in a low ledge which crbps out on 
section 33, township 49, range 43. It has a feldspethic base of a light 
reddish color, through which irregular crystals of red feldspar and small 
rounded particles of quart^ are discernible, intermixfd with a greenish 
mineral, which appears, to be epidote. Itdiflfers entirely in external char- 
acters from any rock found elsewhere in the district. 

Range nmd extent — associated fnetals. — ^The trfeippean range between 
Portage lake and the Ontonagon river divides the country into two parti; — 
. the portion lying on 'the nordi being drained by streams which flow at 
nearly right angles to the formation, while in that portion lying south the 
tU^9m9 flow nearly parallel with it. The trap range crosses Portage lake 
in township o&y ranges 33 and 34 — its width being about three miles— and 
continues in a touihwest course nearly parallel with {he lak^ In town- 
ship 52, raa^ 36, it contracts to less Uian a mile in width. Between this 
point and Portage lake, trap is seen in the beds of the water-courses, and 
Idong the water-shed line. Low rounded hills occur, with few expoeutes 
of the rocki Within this distance there is no valuable mining-ground^ 
and only one attempt at exploration has been made. The Old Setders' 
Company et^ored a vein, or s^am, on section 6, township 52^ range 36, 
thQ conrse of which is north 66° east, parsdlel with the course of the 
trap. This seam in no place exceeds four inches, in width, and is filled 
with quartz and epidote, with particles of native copper disseminated. 
•The drift was extended for 30 feet. On section 36, township 53, range 
36, a shaft was sunk upon a seam of similar character; but the nature of 
the rock gave little assurance of a valuable vein. 

West of township 52, range 33, the trap s^gain expands, occasionally 
emerging ia bold precipitous cliffs. Between this point and the Ontonagon 
triver the rock is in many places metalliferous, and affords good minings 
ground. It does not raoge in continuous chains^ but appears in roundied 
grwips or isolated knobs. 

At the Algonquin mine (section 36, township 52, range 35) the teap is 
rather c€topaet, and much mixed with epidote.^ The ridge here bears 
northeast, and. the escarpment is to the northwest — forming an exceptioa 
Ho ttie generfel rule found to prevail in this region. At the Douglass 
Honghton mine, four miles southwest, the trap appears in numerous knoba 
and short broken ridges, and affords good mining -ground. Msases of vein- 
stone, consisting of quartz colored rose-red by the sub-oxide of copper/ 
are found ia^the streams, indioating the proximity of veins. On section 
15, township 51, range 37, this company hav'd explored an east-and-wea* 
vein which promises to yield a profitable return. The rook is a dark' 
colored, compact trap, occasionally amygdal()idal, traversed by numerous 
joints, Ihe intervening spaces of variable width, being occupied by quarta. 
and cale-spar. A detailed description of the works will Im» found under 
the head of Mines. 

On tlie neighboring section, 21, the New York and Michigan Coippany 
have made ni^rely surface explorations. There are h^e two well-defined 
and abrupt ranges of trap crossing the line between sections 16 and 21 ^ 
Uk which sevexA veins of metallic copper a^d blu6 carbonate of copper 
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we?e discovered by Messrs. Grout and Douglass, who explored the loca- 
tion. We found the same appearances here as at numerous other points in 
the trap range in this vicinity, to wit: epidote occurring massive and in- 
termixed with the trap rock, a'nd containing a small amount of copper. 
Nothing, however, was found worthy of particular notice. The ridges of 
trap are elevated about a hundred feet above the general level of the 
country, while the intervening ground is low and swampy- 

About 10 rods southwest of the cabin ther* is a trap knob which rises 
to the height of 660 feet — the most elevated point in the immediate vicin- 
ity. On the line between 29 and 30 the ground was found to be 633 feet* 
The trap here is amygdaloidal^ with few indications of copper .^ 

In the adjoining township west (township ^1, range 38) the trap rises 
in broken ridges to the height of 150 feet above the* surrounding country, 
presenting mural faces to the spuih. It consists for the most part of hard, 
crystalline greenstone, and is traversed by numerous contempoiaMous 
fissures, which are filled with quartz and calc-spar, and contain copper, 
disseminated, and In masses weighing 15 and 20 pounds. We saw in 
the northern portion of the belt^no well-defined veins; and, altogether, the 
character of the rock is unfavorable for mining. 

The epidote and quartz are occasionally o)>served in beds, associated 
with native copper, having a course and dip corresponding with the ad- 
jacent stratified rocks. 

The Ad venturers ' Mining Company and the Ridge Mining Company are 
located in this township — ^the former on the southeast quarter of section 
36; the latter on the southwest quarter of the same section. 
. In the southwest quarter of section 25 a vein was observed in a ridge 
which extends across that quarter section, bearing north 55^ east, and 
dipping to the northwest 45^. The veinstone was prehniie and calc-spar, 
and contained traces of native copper. The foreign matter would not ex- 
ceed one foot in width, but the brecciated rock occupied three feet. 

The Aztec Company are also working a small force in the southeast 
quarter of section 25, in this township. Jn the southeastern portion of 
this township the rock appears more favorable for metals, but the explora- 
tions have not been carried sufficiently far to develop the true character 
of the veins. 

The trap range in the adjoining township southwest is higldy metal- 
liferous — as much so as any in this portion of the district. • 

Township 50, range 39. — As this is an interesting township in regard 
to its topographical features, and one in which perhaps more mining .and 
exploring have ))een done than in any other, we will give a somewhat 
general description of its geology and topography before entering into 
a particular description of the several explorations and attempis at mining 
which have been made. The Ontonagon river runs diagonally across the 
township in a winding course, separating it into two unequal portions. 
The three main branches of the stream, called respectively the Bast, West, 
and Middle forks, unite in sections 27 and 28, and form a broad river, 
which, howevet, is much broken by rapds, and can only be ascended by 
boats forced up against the current by setting poles. The banks of the 
river ^re generally of red clay, sometimes rising one hundred feet above 
the stream, and worn into precipitous ravines, commonly called *^ hog- 
backs,'^ which succeed each other many times in the course of a mile. 
"To travel over them is a tai^k at oftce laborious and vexatious. The trap 
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range enters the township at the northeast corner, and pursues nearly a 
northeast and southwest direction diagonally through it. On the east and 
west line of section 12, there are two distinct ridges: the northernmost 
and highest is 736 feet above the lake, at the point of intersection. 
These ridges continue tolerably distinct and parallel in direction nearly 
to the Ontonagon, when they gradually break off; and where the 
river cuts through the range no rock is seen in place, but high clay banks 
hem in the channel. The terminating knobs of these ridges are con- 

?ricuous objects from a distance, and are known as the "Three Brothers." 
he North and Middle Brothers are the proper terminations of the two 
parallel ridges ; but the South Brother is a spur of the southern ridge. The 
height of the Middle Brother above the lake is 758 feet; the other knobs 
and ridges in the township are from 650 to 670 feet. 

Prom the summit of the northern ridge the ground verges very 
gradually to the lake, there being* no other breaks than ravines worn 
by running water. South of the trap range there is a beautiful level 
plateau of land^ finely timbered with maple and hemlock; then succeeds 
a broken and uneven country, intersected by numerous gullies. Ift 
the beds of the streams sandstoncf may be seen in place occasionally, 
though they are mostly excavated in red clay. The current is generally 
sluggish. The west branch of the Ontonagon flows along the line of 
junction between the sandstone on the south and the trap on the north-; 
and it was on the left bank of this stream, near the water's edge, in sec- 
tion 31, of this township, that the famous " copper rock," now at Wash- 
ingt(Hi, was found. To facilitate its removal, a mad was constructed 
to the main branch of the river on section 20, which is known as the 
** Copper- rock road." 

The trap is flanked on the north by a belt of conglomerate which bears 
west-southwest, and occupies a width of one-fourth of a mile. Numerous 
alternating bands of igneous and aqueous rocks are observed in this 
township, or rather in the northern portion of it. 

The trap ranges differ somewhat in lithological character. The north- 
ern range, as exposed on section 10, is somewhat porphyritic. Between 
this and the second range there is a belt of sandstone 100 feet in thick- 
ness, which is well exposed on section 16. 

• The middle range is capped with greenstone, while its base consists of 
a granular trap, with occasional amygdules dispersed through it, com- 
posed of hornblende, feldspar, and chlorite — forming the moit metal- 
liferous belt in the region. At the base of this belt a thin band of con- 
glomerate is observed about 10 feet in thickness, dipping north 52°. Be- 
tween the middle and southern ranges there is probably another band of 
conglomerate concealed by the soil. The southern range is composed of 
a dark brown trap, more compact than the former, but likewise metal* 
liferous. -«• 

The " S(iuth Brother" is somewhat isolated, and may be regarded the 
most recent in geological age, since the saiSdstone dips from it on the 
south, and the bedded trap and conglomerate dip from it on the north. 

The principal workings in this township, east of the river, have been 
prosecuted on sections 15, 16,21, and 22. The Minnesota Company, 
on section 16, have a valuable mine, a detailed description ot which will 
be given under the appropriate head. 
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The Ontonagon Mining Cooipai^y sank a shaft on section 22 to tbi3 
depth of 40 feet, which afforded indications of litde value. The rock 
brought to ligh.t consisted of a mingled mass of epidote and trap, 
traversed by neams of calc spar and quartz, with traces of native copper. 
Associated with it were particles of oxide of iron, having a naetallic 
lustre, which were mistaken for gray sulphuret of copper. 

Another shaft was commenced near the northwest quarter of section 
11, but soon abandoned. 

The principal shaft sunk by the company was on section 16, near its 
pastern boundary, and was carried to the depth of 60 feet, through trap 
which afforded no evidence of a veiit. 

On the west side of the river, exj^orations were made on the northeast 
quarter of section 19, under the direction of Mr. Randolph, The hill 
was perforated to the distance of .30 feet along the course* of a supposed 
.vein, when he found it cut off, as Ihe miners termed it, by a wall of 
hard, compact trap. Near the seam> and. against it, the rook is amyg- 
dalpidal, the cavities of which are filled with calc spar, epidote and 
quarts. In the space of six or eight feet from the seam, the rock grad- 
uates into a hard, compact trap, and every trace of a vein i§ obliterated; 
^he quantity of copper found at this locality was exceedingly small, 
thougli some specimens yielde4 as high as 15 or 20 per cent., and was 
£nely interspersed through the rock. 

The Forest Mining Company are exploring some veins west of the 
river, with very flattering prospects, a description of which will be found 
under the head of Mines, 

The mining attempts on section 31, by th^ Ontonagon Company, will 
be alluded to in connexion with their operations on the adjoining sec* 
4ion in range 40. 

In addition to these explorations, numerous shafts have been sunk 
and adits driven into the clay banks which border the river, by sanguine 
adventurers in search of mineral wealth. Ne^r.the Spot where the cop- 
per rock was found, numerous attempts of this kind were made. The 
true sources from which the loqse niasses of copper have been derived 
$ure now fully understood, aoad fruidess explorations of this kind hav9 
long since been abandoned. 

Township 50, range 40. — The trappean rocks west of the Ontonagon 
pursue a course which varies but a few degrees south of west- They here 
expand to a width of little more than four miles, and crop out north of the 
west branch in bold, overhanging cliffs. About one-thiid of the northern 
portion of this township is occupied by the detrital Bocks; while the tnid- 
dle, occupied by the igneous rocks, is low, and affords no valuable 
mining ground. In the southern portion, numerous explorations have 
been made by the United States, and Ontonagon Companies. Those of 
the latter have been principally coniSned to section 36. Heie a vein^lika 
mass of epidote can be traced from the bottom to the top of a hill, and for 
a considerable distance alon^ the course of the form^ation, which bears 
north 76° east. This mass is nearly vertical, and is one of the largest and 
best defined which wp have seen. It has no perceptible wallsj and on 
either side it may be s^en graduating into the trap. A shaft has been 
^unk about half-way down the hill, and a drift extended to intersect it be- 
low. Other openings have been made at various points. Although soma 
masses of native copper 'weighing fifty pounds were 63qtjacted, yet the 
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^results, on the whole, oould not be deemed satisfactory, fcrthe <x>pper 
is diffbsed too sparingly to render the workings profitable. This com- 
pany also commenced eixplorations on section 31 in the adjoining town-% 
ship east. A vein-like mass of similar character, bearing nearly east 
and west, and dipping northwardly, was observed near the base of acliiF, 
into which a level was driven, without affording much encouragement to 
continue the work. 

The United States Mining Company w^re located on sections 34 and 35. 
A superficial examination was made at the base of a trap cliff perhaps 
one hundred feet in height, where the rock consisted of trap mingled with 
apidote and quartz, presenting a singular brecciated appearance. No cop- 
per was found. Beds of emdote may be seen in (his ridge, having an ap« 
proximate bearing east and west, in which traces of copper exist, but no- 
where has it been observed in sufficient abundance to ju/^tify mining ope«- 
rations. 

On section 35, is a high cliff made up of irregular alternating bands of 
am^daloidal trap and amygdaloidal epidote. Surface explorations haye 
only be^n made here; in feet, there is nothing to warrant extended mining, 

Township 49, rawj^fi 40, — The trappean rocks occur only in the exdreme 
northern portioii of this township. They rise in isolated knobs and bro- 
ken ridges, north of the west branch of the Ontonagon, to the height of 
three hundred and even four hundred feet. Mining operations are for 
the most part restricted to the upper portions of the bUiffs, so that, if sys- 
tematically pursued, drainage can be effected with ease by means of adits* 
' The Ohio Trap Rock Company are located on section 5, but most of 
their explorations have been made on section 12 in the adjoining town- 
ship west. 

Tovmship 49, range 41.— The geological features of this township do 
not differ essentially from that last described. Bold cliffs border the river* 
on the north, through which are distributed vein-like masses of epi- 
dote containing copper. The cliffs extend through the township, not con- 
tinuously, but in broken ridges, and form the principal mining ground. 
The trap continues northward about five miles, occupying about one half of 
township 50, but rarely ^merges to * the sur&ce, and affords few facilities 
for mining. 

Sections 17, 18, and 19, in the western limits of the township, were re- 
spectively occupied by the Hope, Ural, and Astor Companies. A bluff, 
occasionlly broken through by ravines, rises to the height of three hun* 
dred or four hundred feet above the west branch of the Ontonagon river, 
in which masses of epidote and quartz, containing considerable copper, aro 
arranged somewhat in the form of veins. In places they were observed 
to expand to the width of five or six feet, and afterwards contjract to a 
paere seam, and spmetimes run out altogether, or re-appear at a higher 
level in the cliff. There were no well-d^ned walls observed, and fire- 
quently the epidote was seen to pass imperceptibly into compact trap, 

T^ese tracts are now abandoned; but if tliese deposite-s are found proi- 
ductive after more extended exploitations, mining operations will undoubt- 
edly be resumed at this point. 

The Ohio Trap Rock Company have performed much work in a bluff 
of a similar character on section IJJ, and at one time their prospects wer^ 
regarded as higlily flattering. 
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Dr. Gibbs visited this tract in 1848, and firom his notes we extract the 
following information: • ^ 

"The general character of the rock is a compact trap, containing much 
cpidote mineral, with quartz and calcareous spar. The epidote generally 
assumes the form of veins, intersecting the trap in different directions, 
but perhaps chifefly north and south or east and west. The copper is 
found principally in those veins which have an easterly and westerly 
direction. In one of these, which dips about 35° t6 the north, two shafts 
have been sunk, one of which was 60 and the other 40 feet in depth at 
the time of our visit, and large quantities of epidote mineral, with quartz 
and spar, had been raised. The epidote frequently is rich in metallic 
copper, though as yet it has not been found in large masses. The copper 
is also disseminated, though sparingly, through the quartz, and aflfords 
specimens resembling those from the Gliff mine. The epidote is often 
beautifully radiated, and, when mixed with the white quartz and bright 
metallic copper, affords singular and beafitiful specimens. At the bottom 
of the hill, a drifl is in progress to meet the two shafts. The hill is 
about 130 feet in height, and the distance to be driven is about 300 feet, 
following the apparent 'course of the vein. Other openings have been 
made on the location and in this hill. They alb present the same general 
character — namely, a vein-like seam of epidote, oontaining seams of 
quartz and calcareous spar, with particles of metalhc copper. The frag- 
ments of epidote are often covered with .a coating of carbonate of copper, 
evidently derived by decomposition from the metallic copper. Sometimes 
the decomposed epidote and earthy matter form seams in the rock, which 
are regarded by the miners as a rich ore. On the whole, the quantity of 
copper obtained at the locality is sufficient to justify further exploration 
, in proving the real nature of these deposites, though the occurrence of the 
metal in pseudo-veins will render theultimate success of the operation a 
matter of some uncertainty. The appearance of the vein seemed, how- 
ever, more promising as they descended upon it. 

The adit-level has since been constructed, but the vein-like mass did 
not prove as rich, where intersected, ^s was anticipated. 

The Boston and Lake Superior Company have made explorations on 
section 11, about one-fourth of a mile further west. The general char- 
acter of the'deposites of copper is similar to that of the Ohio Trap Rock 
Company. Two vein-like masses of epidote, mixed with quartz and 
calc-spar, meet at right angles — the one running nearly north and 
south, the other east and west, l^wo inclined shafts were sunk to the 
respective depths of thirty and sixty feet. The bed pitched to the north 
about 48^, and was thought to become richer in its downward course. 
This mine is temporarily, if not permanently, abandoned." 

This portion of the trap range appears to be richer than any other in 
the district west of the Ontonagon. It is characterized throughout by 
these '^epidote veins," as they are provincially termed, which in many 
places offer flattering inducements to miners; but it must be confessed 
that the explorations thus far have not demonstrated that they can be 
profitably wn^tighv 

Township 49, range 42. — ^The trap adjoins Agogebic lake on the north, 
and expands to the width of eight miles. The range of bluffs before 
described is continued through the southern portion of this township, 
and presents the same geological features. In the northern portion are 
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numeroas high knobs of quartzose porphyry, in which no traces of qopper 
have been detected. These extend ir^ an east-northeast direction for 
about six miles, and vary in width from one to two miles. On section 
24, known as Boyd's location, exjiorations to a limited extent have been 
made. 

Near the bed* of the stream, by the cabin, occurs a mass of epidote, 
parsing into trap, and containing specks of metallic copper. A small 
quantity of rock has been thrown out here, but the percentage of copper 
is very light indeed. At the southeast-corner of the location, near the 
summit of a trap cliff 200 feet in height, occurs another mass of epidote 
rock, which has been explored in search of copper. This mass is about 
six feet in breadth by ten in length, and presents superficially some of 
the characters of a vein, but passes gradually into the trap both above 
and below, so ^ to be no longer distinguishable at the distance of a few 
inches, A few particles of copper are found in the epidote; but appear- 
ances, upon the whole, are unproruisiug.* 

About one-fourth of a mile east of the cabin is the locality known. as 
the "Red oxide vein." The trap is very hard and compact, and contains 
epidote, which is sometimes stained by carbonate of copper. The seams 
of the trap are filled with thin plates of a red crumbly substance — proba- 
bly decomposed laumonite. The epidote has, as usual, some resemblance 
to a vein. Considerable masses of ore have been obtained from this 
place, being mostly native copper incrusted with the red* oxide, which is 
probably an after-product from the oxidation of native copper. Near this 
place is another opening of the same kind; but no copper nor signs of a 
vein could be discovered. On the whole, there is no reason to suppose 
that mining operations at this point will be attended with success. 

The trap occupies only portions of the first tier of sections in the ad- 
joining township (48) south. On section^ 6, the Charter Oak Company 
erected buildings and made surface explorations. The copper bearing 
rock is similar to that which is characteristic of the whole of this range, 
and to describe it more in detail would be superfluous. The location is 
now abandoned. 

From this range west to the Montreal river, (we speak not now of the 
Porcupine mouintains,) the country is low and swampy, affording few 
facilities for mining operations. The rocks rarely emerge to the surface, 
and, when observed, are in isolated knobs, instead of continuous ranges. 

The bed of the Presqu' Isle was examined by us with great care, as 
well as the country lying west of the river, before the organization of the 
survey. The 'conglomerate is seen flanking the trap on the north, as 
wen as intercalated with it in lenticular bands.. Tha junction between 
the two classes of rocks occurs in section 26. 

Toianship 49, range i5. — The trap resembles that of Keweenaw Point, 
and, near the junction of the differelit mineral planes, is highly amygda- 
loidal. The zeolites, so rare in the Ontonagon region, are here very 
abundant. 

A bed of quartz slightly tinged with the sub-oxide of copper is seen in 
the trap on section 26, near its northern limits. Numerous and appa- 
rently contemooraneous fissures trav^se the mass, which Are filled with 
prehnite, laumonite, and calc-spar, through which native copper is 
diffused in small specks. Fissures of greater power, and apparently of a 
later age, cut the snass in a north and south direction, but thej^ are rarely 
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metalliferous. Between Presqn'Isle and Bla^k riir^Ts, occasionally, de* 
tached knobs of trap are observed^ which afford no inducements to mining. 

The Cypress River Mining Company erected cabins on section 26> which 
were subsequently abandoned. 

The bed of Black river, above the point where the conglomerate and 
trap meet, exhibits few exposures of rock. On section 5, township 48, 
range 46, the Chippewa Mining Company explored a vein in the bed of 
the stream to some extent, but developed nothing valuable, there being an 
ill-defined vein through which* native copper is sparsely dissenaiiiated. 
The trap here rises in hills two or three hundred feet in height, occasion- 
ally exhibiting mural escarpments. Beyond these hills southward the 
country sinks down into a nearly level plain, covered with deep deposities 
of drift. 

Between the Black and Montreal rivers a low range of traj^an hills 
runs parallel with the coast, but in no instance inteiisects it. To the 
south the country is low and swampy, but occasionally a trap knob- rises 
up to diversify the monotony of the scene. 

The Montreal, a rapid, brawling stream, affords a gockl section of the 
rocks. For four miles above its mouth, it dashes through a deep gorge 
which it has excavated in the rocks, laying bare the bedded trap, con- 
glomerate, and sandstone. The trap is both compact and amygdaloidal. 
The belt in proximity to the conglomerate is decidedly vesicular and con- 
tains an abundaiice of the zeolitic miner^s, in which occasional traces of, 
copper are observed! There are numerous irregular veins of a hard, 
quartzose material, occasionally stained Vith copper, bearing north B&^ 
west, with a dip of 46^ or 5(P northwardly. They are very limited^ and 
we do not consider them as affording any possible indication' of valuable 
lodes. 

The Montreal River Mining Cempany occupied sections 23, 34, 25, and 
26, township 48, range 49. The exploitations of the company w^re very 
limited, and the locations are now abandoned, 

PORCUPINE MOUNTAINS. 

These mountains, as will be seen by an inspection of the map, arfe an 
off- shoot at nearly right angles from the main range, and form the cul- 
minating points in the district, if we except a few points near Agogebic 
lake. They assume a crescent form — a peculiarity in the trappean rocks, 
which has been noted by Dr. Percival in his description of the geology 
of the State of Connecticut. The great mass consists of quartzose por- 
phyry and jasper, though in other portions the amygdaloid is not want- 
ing. Copper has been observed at numerous points, but no valuable 
lodes have been,, nor probably will be> developed. To show the char- 
acter of the rocks, and the associati<fci of the copper, we will advert to 
the principal points where explorations- have beeii made. 

Township 51, range 42, section 27. — The Union River Company have 
here made quite extensive explorations-*-more so than any other company 
in the region. The seat of their mining operations is about two miles 
from the mouth of Union river, and is elevated 309 feet above the lake. 
A bed of trap, 600 or 680 feet in thickness, is included beAveen parallel 
planes of sandstone, and dips northwest at an angle of 25^. Along the 
fine of junction between the sandstone above and the trap belovv, and 
occupying a thickness of about 5 feet; is a bed of amygdaloidal chlorite, 
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containing copper in bunches and disseminated. On this bed tw6 shafts, 
have been sunk to the respective depths<>f 100 and 128 feet, and a gaUery 
extended between th«m. Two vertical shaftig were also sunk to intersect 
the inclined ones. The intention of the company was to make use of 
the hydraulic power afforded by the stream to raise the attle. Subse- 
quently another shaft was sunk farther north, through sandstone,; 
which intersected the bed at the depth of 120 feet,- but the attle thrown out 
disclosed only a trace of copper. The hanging-wall of sandstone afforded 
several very good specimens of silver. ' In contact with the foot- wall there 
was a thin seam of clayey matter, called by the miners Jtucan, cotisisting 
pf decomposed chlorite. Near the surface copper was found in considera- ' 
ble inasses, some of which weighed 50 pounds; but we could not gather 
that these occurred in the downward progress of the shafts. The copper 
here often forms a thin envelope around the exterior of the vesicles of the 
trap, while the middle is replaced by chlorite or calc-spar. The mass 
brought to the surface was very meagre in copper, not exceeding oqe 
per cent. 

In the bed of the stream, a few miles above the tnine, is a large mass 
of quartzose and sparry material in the trap, with chlorite interspersed, 
which has been explored to some extent. It has a reddish tint, commu- 
nicated by the sub-oxyde of copper. The workings are now abandonded. 

Township 51, range 42. — On sections 22^and 27 the Boston Mining 
Company have made surface explorations, whi«b resulted' unfavorably, in a 
ttap belt, which is an extension of that last described. There is a vein of 
quartz and silicate of lime, containing traces of metallic copper, which 
bears NE. and SW., and dips NW. at an angle of 30° or 40°,j, and varies 
from eight to ten feet in width. The trap here is very much fractured, 
and contains seams of highly polished chloritic matter (slickensides.) 
At the junction of the trap and sandstone, no signs of the bed wrought 
by the Union River Company are observable. 

Tbwnskip 51, range 42, section 32. — Near the correction line, a shaft 
has been sunk to the depth of fifteen or twenty feet into the hard jasper, 
which remains a monument both of persevering industry and misdirected 
effort; since the difliculty of boring and blasting the close grained and 
tough silicious rock could only be equalled by the absurdity of attempt- 
ing to mine a seam of clay in perfectly barren walls. 

T&umship 61, range 43. — This township has been the site of much 
mining exploration, and therefore deserves more than a passing notice. 
It is much broken jpy ranges of the Porcupine hills, and mural precipices 
extend from the centre of section 13 to 30. The highest point is 976 
feet above the lake, and on the side opposite the coast presents a vertical 
face of several hundred feet, with a steep talus of angular fragments at 
the bottom. The trap, which attains a thickness of several hundred feet, 
is included within parallel planes of detrital rocks. This range bounds 
the valley of the Carp river on the north; while to the south, and within 
the distance of a mile, a second range is observed, composed of amygda- 
loid, having rounded summits. Still beyond occurs the elevated range of 
quartz and jasper rocks, in which no trace of copper has been detected. 
Almost all of the explorations in this township have been made in the 
first range, near the junction of the trap and sandstone. / 

On section 14, the Isle Royale Company explored a deposite of copper 
in some respects similai to that of the Union Company. The sandstone 
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masses of metallic copper, one of which weighed 55 pounds^ were found 
here dips at an angle of 30^ to the north, and has been much altered 
by contact with the igneous rock. A seam, about a foot in width, 
consisting of blue plastic cl^y and chlorite, with rounded fragnnients 
of sandstone, is interposed between the two formations. In this seam 
directly in contact with the trap. An inclined drift was carried on the 
bed to the depth of 20 feet, but the traces of copper became more indis- 
tinct. Several feet above was a seam of calc-spar, from one to four inches 
in width, and in some places expanding to a foot, intermixed with frag- 
ments of the walls, forming a breccia; several feet below, a narrow seam, 
carrying metallic copper was observed, but it gave no evidence of 
being valuable. The annexed wood -cut is a section of the cliff at this 

point. About one-fourth of a mile west, 
the sam^ company explored one of the vein- 
like masses of epidbte, associated with 
native copper, like those west of the On- 
tbnagon, bearing north and south, bui it 
afforded little encouragement to persevere. 
Township 51, range 43. — The Delavan* 
Company explored on sections 27 and 
28. There are no regular veins or ap- 
pearances of veins on either of the:^e sec- 
tions. The rock is epidote, passing into 
amygdaloidal trap, so intermixed that it 
is impossible to draw the line of demar- 
amygdules are often filled with epidote, 
both pulverulent and crystalline— the bright green of the former forming a 
striking contrast With the dark brown of the latter. A shaft was sunk a 
few feet in the rock, which here presents a very brecciated appearance, 
traversed by numerous seams containing calc -spar and the zeolitic minerals. 
Traces of the gray sulphuret of copper were here observed, and also on 
section 21 -, on the adjoining sectiojifi 32 the Croton Company sank a shaft 
in a similar rock, but found nothing to induce them to persevere. 

On section 30, the Isle Royale Company mined pretty extensively. 
The character of the rock is similar to that on section 14, before described. 
With regard to the Porcupine mountains it may be said, without hesi- 
tation, that there- are no indications of copper of sufficient promise to 
warrant mining ^enterprises. There are no true, well-defined lodes, but 
irregular seams promiscuously scattered through the trsm. 

We have endeavored to give, briefly, a synopsis of wnat has been done 
in the way of exploitation by the several companies* Originally, all of 
the trap belt was secured by permits, and ^ven portions of the sandstone. 
It will hardly be necessary to say that these permits were located at a 
time when the speculative fever ran high, and when the mere presence of 
ti;ap was regarded as a. sure index of the proximity of valuable lodes of 
copper. Before the expiratioi^ of 1848, nearly all of the companies in 
this region had abandoned their locations, regarding them as worthless; 
and, at the end of the succeeding season, there was not, to our kijiowl- 
edge, a white rhzxx left. 




cation between them. 
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ISLE SOYJOK, , 

# 

' In many respects^ Isle Royale may be regarded as the counterpart of* 
Keweenaw PoinJ;. On both^ the lines of upheaval are nearly parallel, ex- 
hibit the same banded structure, and yield the same metallic products. 

There are, however, minor difterences. The conglomerates here aie^ 
not developed on so grand a scale ^different systems oi fracture are found 
to prevail; but on both shores, the lines of inclination converge towards* 
a common centre, forming a synclinal valley several hundred feet below^ 
the ocean-level, which is occupied by the waters of the great like. 

We have seen that the Jesuits formed the most extravagant notions with: . 
regard to' the mineral wealth of this island; and those notions, though 
greatly modified, prevailed among the explorers at a later day. Nothing^ 
however, has been revealed to justify those expectations; and the island^. ^ 
for mining purposes, may be regarded as infinitely less valuable than K(^ 
weenaw Point, or the region in the vicinity of the Ontonagon. 

In an agricultural point of view, it is less valuable than any portion of 
equal extent in the district. The^l is scanty, and the timber which k 
sustains is dwarfed and stunted. 

Range and extent — metallic contefiti. — ^The trappean rocks range 
through the island in a northeasterly and southwesterly direction, forming 
numerous ridges, which seldom attain an elevation five hundred ieet 
above the level of the lake. Almost everywhere they present a bedded 
structure, and the beds display marked lithological differences. The lines^ 
of bedding almost invariably are found to be coincident with the lines of 
stratification in the detrital rocks which occur on the soutliera portion of 
the island. 

A line drawn from the western extremity of the island, and cutting mid- 
way between Siskawit lake and the bay of the same name, would rejwe— 
sent the junction-between the two formations— the igneous occupying the 
northern, the aqueous the southern portion. From the eastern point the 
line curves abruptly, and approaches the shore on the south* There is 
evidence of a powerful lateral dislocation here, by which one portion of the ; 
mass has been forced beyond the corresponding portion, thus interrupting: 
the continuity of the strata. Other ewridences of the same phenomena have 
been observed on odier portions of the island, which will be described ia<- 
the detailed geology. The length of the line occupied by the trap, from. 
Phelps's island, in Washington Harbor, to Passage island, which is an ex- 
tension of Blake's Point, is fifty one, miles; its breadth varies from four* 
and a half to seven miles. The physical obstructions to a successful ex- 
ploration of the interior of the island are greater than we have encountered 
• in any other portion of the mineral district. 

The shores are lined with dense but dwarfed forests of cedar and- 
spruce, with their branches interlocking and wreathed with long and 
drooping festoons of moss. While the tops of the trees flourish luxu- 
riantly ^j the lower branches die off and stand out as so many spikes, to - 
oppose the progress of the explorer. So dense is the interwoven mass of 
foliage that the noonday sunlight hardly penetrates it. The air is stifled; 
and at every step the explorer starts up swarms of musquitoes, which, 
the very instant he pauses, assail him. Bad as this region is by nature,, 
man has rendered it still worse. Fires have swept over large tracts, con*^ 
suming the leaves, and twigs, and destroying the growth, while the heaVy 
6 
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winds have prostrated the half-charred trunks, and piled them up so as to 
|6rm almost impenetrable barriers.* 

As we ascend the ridges, the maple ;and the bitch replace the cedar and 
the spruce, and the physical obstructions become liess fprmidable. These 
ridges occur at short intervals, and preserve a great deigrfee of parallelism—^ 
bearing northwest and southeast, and are uniformly jweci^itous on the 
north, and gently sloping on the soufh. The valleys between are occu- 
pied by swamps, clothed with a dense gjrowth of resinous trees, or with 
small lakes arranged in chains. The coast of the island is rock-bound, 
and, like Iceland, intersected by numerous/eforcfe, or narroW^nd deeply 
indented bays. 

In describing the detailed geology, we commence at the eastern ex- 
tremity of the island, and thence proceed west. 

Range 32.— Passage island occurs withiii this range. It is three miles 
from tlie nearest point of the main land, and was fabled as possiessing 
rocks of pure copper, so tfeat when a stone was cast against them a sound 
like that proceeding from brass was emitted, tt is two miles in length, 
and its shores are rock bound, but indented with numerous bays, which 
afford excellent boat-harbors. The prevailing rock is a dark varioloid trap, - 
which rises near the centre of the isfland to the height of more than one 
hundPRd feet, intersected by numerous veins running north and south, 
but nowhere affording much inducement for mining enterprise. 

Rans^e 33, townships 66 and 67, — Within these townships are numer- 
ous projecting headlands and deeply indented bays, known as the Fingers 
of Isle Royale. ' The southern portion of Rock Harbor is bounded by a reef 
of islands, twenty-four in number, arrajiged in a linear direction. The 
rock is a dark-^ray trap, not very firm, and occasionally contains amyg- 
dules, filled with agate, chlorite, chlorastrolite, calc-spsu:, &c. A narrow 
belt of conglomerate is seen intercalated in the trap, bearing northeast and 
southwest, and dipping southeast 12°, and good exposures occur on Cari- 
bou and Mott's islands. A seam of calc-spar, about eight inches in thick- 
ness, conforming in course and inclination to the conglomerate, runs 
through several of these islands, which, in a regiori remote from masses of 
limestone, may ultimately prove of economical value. On Mptt's iskmd 
and Shaw's island there are veins of considerable power, but, owing to the 
proximity of the lake, it was thought that they would never prove valu- 
able, since it would be impossible to free the mines from water. 

ScovilPs Point. —A cap of dark-gray trap, breaking into cuboidal blocks, 
and well adapted to the purposes of construction, is here seen, forming the 
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northern boundary 
of Rock Harbor. It 
rises in cliffs thirty 
and even fifty feet in 
height, forming an 
excellent sea-wall. 
Prom the head of 
the harbor to the ex- 
tremity of the point 
there is not a pebble 
beach of ^y extent. 
Beneath the com- 
pact trap is a thin 
band of amygdaloid: 
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below this a bed of columnar trap, which gradually rises as we advance 
northward. The columns are arranged in prisms of five, six and seven 
sides, broken by joints, at short intervals; but we nowhere observed the 
structure known as ball and socket. The adjoining sketch, taken on the 
north side of Scovill's Point, will convey a correct idea of the appearance 
of the columnar trap. 

1 1 In the compact trap a well-defined vein t)f considerable power is seen, 
bearing north of east and south of west, and extending almost uninter- 
ruptedly from Ransom to the extremity of the point — a distance of nearly 
nine miles. This has been explored at different points by the Ohio 
and Isle Royale Company, by the Siskawit Company, and by Messrs. 
Shaw and Scovill.. The vein stone consists of chlorite, quartz ^ and calc- 
spar, with native copper in thin sheets and in bunches, and in the com- 
pact trap presents feivorable indications, but; on entering the columnar trap. 
It rapidly contracts and becomes worthless. A more detailed description 
of this vein will be fotind under the head of Mines. 

The columnar trap is also seen on Blake's Point and on Silver island. 
The amygdaloid before described crops out on the southern side of the 
point. It is of a dark-brown color, and contains numerous agates and 
vein-like masses of pitch stone. On Blake's Point, the trap attains an 
elevation of 250 feet, and consists of a dark-gray varioloid greenstone, 
travers3d by numerous' belts of sienite, (crystalline feldspar and horn- 
blende,) arranged in strataiform masses. Copper is generally found dis- 
seminated through these belts. 

On section 33, township 66, a vein can be traced, bearing north 60*^ east, 
containing quartz, chlorite, and spar, with considerable copper. It is in 
the varioloid trap, but, at the depth of 15 feet, one of the sienitic bands 
occurs, in which the vein is ill defined. 

On the northwest quarter of section 33 is one of those natural monii-, 
ments which instantly attracts the eye of. the observer, known as "The 
Cloven Tower." 

The varioloid trap here rises in two columns to the height of about sixty 
feet, which ate separated from one another by an interval of only a few 
inches in width. They are very symmetrical, resembling obelisks, and 
altogether form one of the most pleasing features in the scenery of the 
island. 

The varioloid trap skirts the southern coast of Duncan's bay, in bold 
overhanging cliffs. From their summits, the eye has an almost unlimit- 
ed range. To the norths the Canada coast can be traced for more than^a 
hundred miles: all of the prominent points — St. Ignace, the Paps, Thun- 
der cape, Pie island, McKay's mountain, and Prince's bay — are distinct- 
ly visible. The many inlets around the island, fringed with evergreens, 
are seen almost beneath the feet. To the east and south, a boundless 
expanse of water stretcnes out, unenlivened by sail or other evidence of 
. xnan's works. In peculiar stages of the atmosphere, the outlines of Ke- 
weenaw Point may be traced, resting like a cloud upon the verge of the 
^ horizon. The amygdaloid emerges from the base of these cliffs, and, for 
the most part, forms the underlying rock on Locke's Point. It is of a 
dark-brown color, and very soft, dipping southerly at an angle of 40^. 

Range 34, tmonships 65, 66, and 67. —The following section, across the 
island, nearly through the centre of these townships, north and souths 
"will show the contours of the country and its geological structure. 
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The southern coast in this range is rock-bound, the rocks often rising 

in rounded, irregular masses to tfe height of fifty feet. Numerous cores 

occur, bounded by high cliffs at the entrance, with pebbly beaches at the 

• extremity, which are secure places of refuge in a storm^ come from what 

quarter it may. 

The entrance to Chippewa Harbor affords a be&utiful section of the in- 
tercalations of the sandstone ?ind trap, there being no less than five in the 
distance of less than a mile. These beds bear SW. and NE., and dip 
fi*om 12^ to 2$^ to the SE., and respectively vary from a foot to 80 feet in 
thickness. When traced across the harbor a few rods only in extenl> 
they are found to have been subjected to a powerful dislocation, extend- 
ing in a NW. and SE. direction, and amounting to 971 feet in a linear 
direction. 

At and near the junctions of these different rocks, marked changes in 
their lithological characters are observed, which throw much light on 
their origin. 

The upper portions of the sheets of trap are highly vesicular, resmn- 
Wing pumice. Fragments of amygddloid, sometimes rounded, at oth^s 
angular, are fomid enclosed in the pumice-like trap, as though they 
had become detached and afterwards reunited to the mass, while in a 
molten state. Numerous short and irregular fissures, extending to 
no great depth, are observed on the upper surfece of the trap, in which 
sandstone has been deposited. * The following sketch will explain the 
Fig. 10. nature of the fissures and' the position 

of the included fragments of amygda- 
loid. Between the sandstone above a^d 
the trap behw, it is extremely difficult to 
determine where the one begins and the 
other ends. Fragments of amygdaloid^ 
angular or partly rounded> are included 
in the sandstone — more numerous near 
the base than at the top of the depos- 
ites. Where the sandstone is imjiosed 
on the trap, there is little evidence of 
its having been metamorphosed; but, on the other hand, where the 
trap rests on the sandstone, the line of junction is clear and well defined.^ 
The trap is less vesicular; arid the upper portion of the sandstone belt, for 
the distance of three or four feet, is converted into a ribbon jasper, having 
a compact tex;tu re. These phenomena have been observed at numerous 
places both on Isle Royaleand Keweenaw Point. The beds of sandstone 
are not shattered, nor does the igneous rock penetrate in the form of dikea 
or ramifying veins. All the phenomena indicate that the igneous rock* 
were not protruded in the form of dikes between the strata, but that they 
flowed like lava sheets over the pre-existing surfece; and that the sand wa» 
deposited in the fissures and depressions of the igneous belt, in s«me 
cases, while the masfe was in an mcaridescent state. 

A bed of crystalline calc-spar, varying in thickness from six inches^ to, 
two feet, is observed in Ghippewa Harbor, and is well adapted to making 
quicklime. Thin beds of epidote, containing native copper, are also ob- 
served, having a bearing and dip conformable to the sandstone. 
Such is the nature of the country, that it is impossible to trace these . 
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/conglomerate bands to any consideilable exterit, but they pyobaWy wedge 
out in short distances, forming in fact lenticular band^. 
, A thin belt of conglomerate lilies the northern shore of Conglomerate 

. bay, with a dip of 6^ to the ^southeast, and is protracted thence along the 
southern shore of Rock Harbor. A thin belt of sandstone occurs about 

-^ fourth of a mile north of Ransom and this is the farthest point north 
along the line of the section at which the purely detrital rocks have been 

.observed. , . ^ 

Between the lake shore and Rock Harbor, embracing the fractional 
tosvnship 65 and the extreme southeast portion of 66, the rock is a dark 

• -compact trap, occasionally amy gdaloidal, consisting of hornblende, chlorite, 
.aad feldspar* The stratiform -appearance in places is very marked, par- 
ticularly near Conglomerate bay, resembling in some respects a sedimen- 
4ary rock altered by heat. Occasionally a band of crystalline greenstone 

. .is found included in the softer rock. 

The ridges which form the Fingers of the island, before described, ex- 
lend through township 66« and present &w differences in external char- 

. -acters. The crystalline greenstone which characterizes the middle range, 

^and of which Blake's Point may be regarded as the prolongation, forms 
the culminating point on this part pf the island. In the southwest 

: <iuatier of section 15 it rises to the height of five hundred anti thirteen feet. 
la crossing the island from Rock Harbor to Amygdaloid island, the trav- 
eller encounters a series of sharp ridges, with intervening swamps. The 

. escarpments are invariably^ on the north side, while on the south the slope 
is gradual. The clusters of islands and headlands on the northern 

. portipn of this township consist of amygdaloidal and compact trap, but 
afford little encouragement for mining enterprise. 

The best mining-ground in this range is near the junction of the two 

, systems of rocks in township 65. The trap is traversed by numerous 
-veins, some of which appear to be metalliferous^ The main veins pursue 
an easterly and westerly course parallel with the formation, but dip to the 
northwest, thus forming nearly a right angle to the inclination of the 
sedimentary rocks. Datholite, in many cases, forms nearly the entire 
gflngue. Numerous explorations have been made in this vicinity by the 
Ohio and Isle Royale Company, which will be noticed under the jieadof 

. Jdifies. • 

Range 35. tmvnships 65 and 66. — Sands\one and conglomerate forms 
the projecting points by the lake shore in the southwest quarter of town- 
ship 65. Along the line of junction the same phenomena are ob- 
served as at Chippewa Harbor. The coast is lined by heavy masses of 
tr»p, with occasional indentations, which afibrd excellent boat-harbors. 

. Powerful fissures traverse the rock in a northerly direction, and occa- 
sionally afford indications of copper. On section 34 a vein of this kind 
has been explored to a limited extent. Stratiform masses of epidote, con- 
taining copper, are also observed, included in the trap. 

Receding from the lake shore, the Country becomes low, and the rock 
rarely emerges to the surface. In the south part of the northwest quarter 
•of section 24, amygdaloidal trap was observed, containing the zeolite min* 
exals.* It is exposed in the bed of the stream which connects Siskawil 
lake with the bay, almost in contact with the conglomerate, and is trav- 
ersed by numerous and apparently contemporaneous fissures, occasionally 
affording traces of copper. 

After crossing the first chain of lakes, the country is intersected by 
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many sharp ridges> sloping firom the summit to the southeast, but breaking 
off abruptly in perpendicular cliffs to the northwest. . The rock is a 
hard crystalUne greenstone; with belts of porphyry similar to those before 
described. 

At the head of McCargoe's cove, the rock is amygdaloidal trap; but 
between this point and the lake shore, on either side, high cliffs of green- 
stone occur. The same rock bounds the coast from the outlet of this 

"cove to Todd's Harbor, intermingled with bands of porphyritic trap, 
having the regularity of sedimentary deposites. This appearance is parti- 
cularly marked on the main shore, opposite Hawk island. The outer 
reef consists of amygdaloid which is also seen underlying the greenslone at 
the eastern extremity of Todd's Harbor. . Occasionally veins running 
north and south traverse the greenstone, but are for the most part 
pinched and unproductive. The best vein of this class hitherto observed 

-occurs on section 12, in the adjoining range west, and is wrought by the 
Pittsburg and Isle Royale Company, with a good prospect of success. 

Range 36, townships 64 and 65. — The northern coast of the island in 
this range is lined with high chffs of greenstone, so little indented as to 
afford hardly a boat-harbor. It breaks into cuboidal blocks, and occasionally 
presents the banded structure before described. Numerous north >andr south 
veins are observed, and the gangue almost invariably e:c|iibits traces of 
copper. In the interior, the main range of trap courses through the 
township in a northeasterly and southwesterly direction, but the subordi 
nate ridges are less clearly marked. The southeastern portion of towur 
ship 65 is low, and the rock rarely emerges to the surJace. The same 
remarks will apply to the fractional township 64. Near the southern 
border of Siskawit lake, the linear surveyors are said to have discovered 
a vein of some promise; but it escaped our notice. They also found on 
the shores of this lake a mass of native copper weighing" about twenty 
pounds. The southern coast in this range consists of conglomerate and 

■ sandstone. 

Range 37, tmonsMps 64 and 65. — A line drawn from the soutljwest 
quarter of section 13, in township 64, to the centre of section 31, will in- 
. * dicate very nearly the junction oi the two systems of rocks. In following 
up the small stream. which flows into the northern arm of Siskawit bay, 
the trap is exposed for the first time on the northwest quarter of section 
23. Numerous parallel ridges are intersected in crossing the island, 
*which attain no great elevatiori. The highest range lies immediately 

-north of Lac Desor, and consists of greenstone, affording no evidence 
of veins. The northern coast in this range is so girt with rocks that in. 
TOugh weather it is impossible for tlie voyageur to effect a landing. 

Range 38, t^mnshij^ 6^ and 66. — But a small portion of township 64 is 

'embraced in the trap range^ and the heavy accumulations of drift effect- 
ually conceal the*rock. A ridge of hills, two or three hundred feet high, 

^ skirts Washington Harbor on the south, which are so covered with debris 

. that the rock cannot be well explored. • Loose masses of veinstone have 

been observed on the flianks of the hills, which would seem to indicate 

the presence of veins. • ' 

Anotfier elevated ridge occurs between Washington Harbor and the 

)Iake shore on the north. The rodcs rise in bold, perpendicular cliffs, and 

-from ti^eir summits the eye has an almost unlimited range. 

The shore is rock-bound, the cliffs ranging in almost unbroken lines, 

-and {resenting a wall like face towards the lake in many places a hundred 
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feet in height. JJugeimiu's cove is the oWy* Ij^bpr in this vicinity iu 
which the voy^geur can take refuge. 

The cUffs along the shore exhibit numerous alternations of diflferent 

igneous rocks. The following sketch was taken on section 28. Thin 

Fig. 11. hands of porphyry are found 

__ — __ , imbedeled in dark compact 

trap. They bear northeast 
. :^ ^ - . :-- and southwest, and dip sooth- 

M ^ :^' east 21*^. Whether these al- 

rAr/ig^^t:; — -- ternating bands are due' to 

""^^TEJ; : . ,^^^^ ^^- successive overflows of i^e- 

.^^v4 ' Jt:?^^ ous matter, or are the result of 
*["!^^ .^«,., ivi^il^4^^ diflferent affinities while the. 

^^'-^=^-=^^ entire mass was in an incan- 
descent state, we are not pre- 
panred to say; but are inclined 
to the former opinion^ since 
I, vi^^^^^^^i^^^ the lines of bedding are found 
^^^ ~"^^ to correspond with those of 

the detrital rocks. 
At another point on the coast the following section was observed: 

Feet. Inched. 

Compact tsap« breaking into cuboidal tlooka . . - - • IS 

Porpnyriticf trap ----------- 3, 

Compact trap -----------4 

IV)rpnyritic trap ----------- 2 

Compact trap •---.».--.-- 16 

Porphyritjc trap ------..---- 1 "D 

Compact trap ----------- 1 6 

' 23 5 

These alternations exhibited well-defined lines of junction, and |we- 
served their parallelism along thq face of the cliff, as far aa exposed. s The 
bearing and dip were the same as, in the section before described. The 
lines of division pursued an undeviating course through the several bands* 

A small vein was observed at one point cutting vertically through these 
bands, and the veinstone exhibited marked changes in its passage through 
the different belts. 

At a point about one-half of a mile to the west, numerous alternations 
of compact trap and amygdaloid were obeierved, having the same . regu- 
larity in bedding and inclination. 

We have observed iJiis banded structure in the igneous roQks, at short 
intervals, froqa Blake's Poiiit nearly to Washington Harbor, a diatanceof 
forty-five utiles; ?ind throughout the entire extent of the islaad tJtey pre- 
sent a remarkable uniformity in bearing and inclinatian. Tbey tve^e, un- 
doubtedly, deposited at first in nearly horizontal $hQet$, $nd owe their 
present inclination to the same uph^f^val which. upUS^ad the a9^ci9led 
sedin(iej[^tary rock^. We regard them as purely igneous products, and 
not as the result of metamorphism. 

Range 39, townships 63 and 64, — Between Hugennm's c^ve and 
Washington Harbor, the trap lines tbo.cps^^t to overhanging cliiEj a hun- 
dred and fifty feet in height. In rpuftdingthe end of the island, wher^ 
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the different beds of unequal firmness have been exposed to the action of 
the surf, numerous coves are observed walled up on either side, and skirt- 
ed at the extremities by agate beaches. Rounded. masses of prehnite 
containing cfopper are abundant on all of the islands, and several beautiful 
specimens of silver have been picked up in the same association. 

Plielps's island, on the southern side of the harbor, holds out strong in- 
ducements for mining enterprise. On the southeast shore (section 1 0) is 
a vein, bearing south-southeast, 18 inches wide, containing calc-spar, 
prehnite, and native copper. Still further to the east is another vein of great 
power, bearing nearly north and south, and thirty inches in width. The 
veinstone consists of quartz, laumonite, and prehnite, with native copper 
disseminated. 

On the southeast quarter of the same section is another copper-bearing 
vein, well defined, and seven inches in width. 

Appended to this chapter will be found a tabular list of the tracts in 
this district supposed to contain copper. 

In designating such lands as were regarded as mineral, we have been 
governed by the following considerations: 

All of that portion underlaid by sandstone and conglomerate has been 
excluded — experience having demonstrated that, although they contain 
traces of copper, no valuable lodes need be expected. 

We have restricted the mineral lands to such portions of the trap ranges 
as were suflSlciently elevated for mining purposes, where the rock was 
exposed on the surface, and, from its external characters and proximity to 
veins of kno\v^n value afforded evidence of produdtilFe lodes. 

Although the Porcupine mountains afford good exposures of the rock, 
and contain abundant traces of copper, neither the character of the veins 
nor of the containing rocks affords a reasonable prospect for successful 
mining. For this reason, we have included no portion of it in the list 
of mineral lands. The same remarks will apply to the trap range in the 
vicinity of the Montreal river. 

In designating the mineral lands on Isle Royale, we have encountered 
'much difficulty. The metalliferous bands, as we have seen from the de- 
tailed geology, are extremely narrow, particularly in the northern portion; 
but the physical obstructions were such as to prevent a successful explo- 
ration inland. We have accordingly designated such tracts as were suf- 
ficiently elevated above the lake for mining, purposes, and gave evidence 
of being metalliferous, without reference to the thickness of the belts. 
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lAst of the mineral lands of Keweenaw Point, Lake Superior land 

district. 



Section. 


Part. 
1 


Township 
north. 


Range 
west. 


' ' 7 
17 


sw ^ ^ 


58 • 

t8 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

' 58 

58 

58 

58 

58 
• 58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

5^ 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 

58 , 

58 ■ 

58 

58 


27 


w. » , 


27 


AI),.. 


.27 


19 
20 ' 


N. i 


27 


NW. \ 


27 


4 

5 
6 


S A 


28 


Si..., 

S. k 


28 
28 


7 


All .->. 


28 


s 


All 


28 


Q 


AH , 


28 


10 


All 


28 


93 


All 


28 


14 


N, k andSE. i 


28 


15 


NE. i '.. 


23 


16 


S. 4 , 


28 


17 


s, 1 , .* 


28 


18 


SE. i 


28 


19 


NE. 1 


28 


'SO 


N. 4 and 1^ i 


28 


51 


AIL. V 


28 


22 


W.. A ...» 


28 


24 


N.i*:::;::::::;::::::::::;::::::::. :.:::. :?!.:.!.!. 


\ 28 


"27 


NW. i 


28 ' 


-28 


N. i...! 


28 


1 


^«. J. ••,.«««•••••••• • 

S. i 


29 


2 


S. 4 , 


29 


7 


All , 


29 


8 


All 


S9 


9 


All 


29 


10 


S. i 


29 


11 


Aii!..;;:;;::::::;:::;:::;:;::::::::::::::;::::;::::: 


29 ' 


12 


All 


S9 


13 


N, , 


29 


14 


N. i 


29 . 


15 


N.J ; 


29 ' 


16 


N. i 


29 


17 


N , 4 


29 


18 


N 4 .' 


29 


19 


Si , 


29 


^ 


S. 4 


29 


21 


S. 4 


29 


22 


s:l::::::::;:::;:::::;;:::;::::;:::::.. ;::::::.::: 


29 


23 


AIL. '. 


29 


•24 


N. 4 ;.. 


29 


25 
26 


N.| 

N. i 


29 
29 


27 


All ' 


29 


28 


All 


' 29 


29 


All 


29 


30 


All 


29 


31 


N. 4 


29 


52 


N \ 


29 


6 


NW. i /.... 


30 


7 


E. A and'SVV. A 


39 


•8 


All I.. 


30 


9 


All 


39 


10 


All 


30 


Jl 


All 


30 


12 




30 
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List of the mineral lands of Kemenuw Foin^-^CoBtBiited. 




Township 


Range 


north. 


west. 


- 58 


30 


58 


30 


58 


30 


58 


30 


58 


30 


58 


30 


. 58 


. 30 


58 


30 


58 


30 


58 


30 


58 


30. 


58 


30 


58 


30 


58 


30 


58 


30 


58 


30 


58 


30 


58 


30 


58 


30 


57 


30 


57 


30 


57 


30 


58 


31 


58 


31 


58 


31 


68 


31 


58 


31 


58 


31 . 


58 


31 


58 


31 


58 


31 


58 


31 


,58 


31 


, 58 


31 


58 


31 


58 


31 


s 58 


31 


58 


31 


57 


31 


57 


31 


57 


31 


57 


31 


57 


31 ' 


57 


31 


67 


31 


57 


31 


58 


32 


58 


32 


58 


32; 


57 


32 


57 


32 


57 


32 


57 


32 


57 


32 


57 . 


32, 


67 


32 


57 


32 


57 


32 


57 


32 


57 


32 


57 


- 32 T 
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List of the mineral lan:fs of Keeweenatt jP(h'/i)?— Continued. 



Sectii n. 



31 

32 

33 

34 

35 

36 

4 

5 

6 

7 

8 

17 

18 

19 

SO 

30 

2 

3 

10 

11 

S5 

35 

36 

I 

3 
10 
11 
15 
16 
SO 
S9 
30 
S3 
S4 
S5 
S6 
S7 
«5 
36 



Part. 



E.4 ; 

E. iandSW. i , 

^ 1 * ^.^ ^^^ 

E. i and sw.'k! !!',!!!!!!!.'!;'.!! !!!!!! 

W. i andNE. | ..,.; ;. 

S. I andNE. I ; 

SW.i 

W.J 

S. iandNW^. I A 

E i 

N. i andSE*V•!•**••^'••'^'-•.•^'••• 
N. JandSW. 1 

W.J 

E.i 

All 

W.J 

W.i 

W.| 

SE. J 

SW. andNE. I ,.... 

N.i , 

SE i [ 

SE. i 

All ». ^ 

NW.i 

S. J andNE. \ .' 

SE. i 

S. 4 andNE. i 

NW.J ., 

NW.l 

All.... 

S. JartdNE. J 

NW.i * 

N.J K 

SE.i /. 

N.J and SW.i.. 

N. JandSW. J. 

All.! 

SE.t 

sE.i : 

Si 



Township 
north. 



57 
57 
57 
57 
57 
57 
57 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 



List of the mineral land» in the regioniettoeen Portage lake and the Mon- 
treal river. 



Section. 



25 
35 

36 
1 
2 
10 
11 
15 



Part. 



-_ 



SE. J ;... 

E. iaod-SW. I 

All...: ........*. 

NW.i ., ♦. 

N. JandSW. |..... 

E. J and SW.i 

W.J 

N.J and SW.i..... 



Township 
north. 



52 
52 

52 , 
51 
51 
.51 
51 

•tfidifiz'eVBlG^g 
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List mineral lands beitoeen Portage lake and Mmireol rtiier— Continued. 



Section. 



16 
21 
22 
29 
SO 
31 
32 
25 
26 
34 
35 
36 
6 
7 
1 

10 

U 

12 

13 

14 

15 

16 

21 

22 

29 

30 

31 

32 

25 

33 

34 

35 

36 

4 

5 

6 

7 

1 

2 

3 

10 

11 

12 



Part. 



S.i 

All 

WW. i i 

SW. I ;.; : 

Si ; 

N* ; 

NW. i 

W. JandSE. * ; 

N.} 

R JandSW. i , 

AU ; ; 

Jt. JandfiW. 1 , 

N.iandSW. I 

NW.i 

SE.| i 

Si.-. 

Si 

N. iandSW. i 

NW. 1 

N. iandSW. i 

All * I 

fij ; 

NE. i ; 

NW. i 

All , 

All • 

N.J 

NW.J 

s.| 

Si 

Si 

N.t 

AH , 

N-i 

AU ..../. 

All 

N.J... 

E. iandSW.i 

SE.*i!!' !!!!!!!!!!!!!!!!!!!!?!!!!!!!!!!. !!!il'l!!!! 

NE.i 

N.i 

Ni-. 



Township 
north. 



51 

51 

51 

51 

51 

51 

51 

51 

51 

51 

51 

51 

50 

50 

50 

50 

50 

50 

50 

50 

56 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50, 

50 

49 

49 

49 

49 

49 

49 

49 

49 

49 

49 



Range 
weau 



37 
37 
37 
37 
37 
37 
37 
38 
38 



38 
38 
38 
39 



39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
40 
40 
40 
40 
40 
40 
40 
40 
40 
41 
41 
41 
41 
41 
41 



List of the mineral lands of Isk Royaky Lake Superior land district. 



Sectieq. 


Part 


Township 
/lorth. * 


•Range 
weat. 


3 


N. i 


67 
67 
67 
67 
67 
67 
67 
67 
67 
67 


32 


4 

21 
22 
23 
24 


E. 1 - 

SE. 4.... 

SW. i 

S:^ 

N. ^andSW. i 


32 
33 
33 
33 
33 


26 


N. 4 


33 


27 


All. 


33 


28 


All 


33> 


31 


All 


3r 
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List fyfthe mineral lands of Isle Roy ale — Continued. 



Section. 



Part. 



Townalyp 
north. 



Range 

wesu 



32 

33 

34 

35 

3 

4 

5 

6 

7 

8 

18 

33 

34 

35 

36 

1 

2 

3 

4 

5 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

^ 

21 

22 

23 

24 

26 

27 

28 

29 

30 

31 

33 

34 

35 

2 

3 

7 

8 

9 

10 

16 

17 

18 

19 

20 

13 

22 

23 

24 

25 

26 



All. 
All. 



All 



'4: 



NW. i. 

N.iandSW.i. 

All., 

All. 

All.. 



NW. i 



E. tandSW. |. 
SW. 



SE. i 
All.. 



i. 



All.. 
NW.i. 



NE. and S W. quarters , , , , 

All '. 

All..., » 



All 

SE.i 

N. \ and SW. 
All 



NW. and SE. quarters. 

S. jnndNE. \.. , 

N.| , 

All ,,... 

All 

SE i .:.... 

All 



All 

W. \ and NE. i.. 
NW.i 



All.. 

S.4 

All 

N. \ and SE. { 



SJandNE^i 

riE. 



and SW. quarters. , 



E. i 

N. k and SB. \ , 

AH 



W.laodNE. 4- 

All ' 

SE. J 

NW.i 



All. 

N. iand«W. 4., 

NW.i. 

All 



All 

N.JandSW..^ 

NW. i 

S. iandNE. i... 

sj..: 



All. 

N/iandSW. I 

NW. and SE. quarteri. 
iNWi 



67 
67 

% 

66 
66 
66 
66 
66 
66 
66 
67 
67 
67 
67 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
^Q 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
66 
66 



33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
•34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
35 
35 
35 
35 
35 



Digitized 



66 
66 

by(!^OOgle 
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Lia of the mi»eraiiands of Mk B9y«ri»--Ck>ntintied. 



9T 



Section. 


Part. 


Township 
. north. 


W«BU 


27 


AIT 


66 

66 

66 

66 

66 

66 

66 

66 

65 

65 

65 , 

65 

65 1 

65 

65 

65 

65 

65 
, 65 

65 

65 

65 

65 

65 

6S 

65 

65 

65 

65 
-65 

65 

65 

65 

65 

65 

65 

65^ 

65 

65 

65 

65 

65 " 

65 

€5 

65 

65 

65. 

6S 

65 

65 

65 

65 

65 

65 

65 

65 
. 65 


35 


38 


All 


35- 


29 
33 


SE. i ..* ; 

E. JaadSW.i V ;.w.* \ 

N-i..- i.. ; 


35 
35 
35 


34 


E. \ and SW. i ,...» •, 


35. 


35 


SE. i ; *..,.i 


^\ 


36 


E. iaiidSW. 1 • 


35- 


1. 


All 


35 


2 


All i i ; 


35 


3 


All 


35- 


4 
5 
6 


E. JandSW. J...,.' * 4 

N.i ...; 

E. \ and SW. \ , 


• 35 
35 
35 


7 


S. iandNW. ¥ ••..^...1.. 


35 


8 


All ., 


35 


9 
10 


All .^.i 

S. 1 andNW. \ i 


35 
35- 


12 


S. iandNW. \ 


35 


13 


N. iandSE. i.. 


35 


14 


N. \ ,., 


35. 


15 


NW. \ -r i..i...: 


35 


16 


All...... V 


35 


17 


NE. and SW; quarters 


35 


18 


All ..•......,..,.......*. 


35 


21 


NE. i ,.-. 


35 


^ 


NW. \ 


35 > 


24 


SE. i 


35 


25 
26 


N.i ,.. 

S. \ and NE. i • 


35' 
35 


27 


All! 


35 . 


S8 


S. 1 ....V... 


35 


29 


S. iandNE. 1 


35 


31 


All. 


35 


32 


All 


35 


33 


N. iandSW. \ •... 


35 


1 


S. i 


36^ 


9 


S. 1 


36 


10 


All. 


36^ 


\\ 


All ......«**........ ,. 


36 


la 


N. \ and SE. A............... •• 


38 


13 


All ,... 4 


3& 


14 
15 
16 


NW. and SE/ quarters. •••• •. •. 

NE.} l 

N. 4 and SW/i. .*.*..#*.#. 


^6 
36 

36 


17 
19 
20 
21 


SE. \ * 

All... 

All 

S. JandNB.i 

All » « r 


3^, 

36 

36 

36 

3e . 

36 

3a 

36 

36 


33 
24 

27 

28 


N. i 

NW. i •*•»... 

SE. i 

NW. \ ».»*.,*.»,,>.^^.. • 


29 
30 


NE.andSW*aiuurtar« »...•„..... 

SE. i ,*,,^.,..,.. 


36 
36 . 


31 


N. iandSW. ^ » ,.•. .,.. ..•. 


36 


34 

35 

36 

9 

3 


NW.^ 

S.i... , 

All ••••.••....•.>,.,... 

NW. t • 

N. *andSW. ^ ••...... 


65 

65 

. 65 

64 . 

git^zecPbyVJ' 


3e 

36 
36 
36 : 
-V 36 ; 






D^ ^ -- 
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■ Section. 



4 

7 

8 

9 
18 
S3 
24 
25 
S6 
27 
S8 
31 
32 
33 
34 
36 

1 

4 

5 

6 

8 

9 . 
10 
17 
18 
19 
20 

1 

3 
10 
11 
14 
15 
16 
17 
19 
20 
21 
23 
24 
25 
26 
27 
28 

31 
33 
34 
35 

6 
24 
25 
26 
35 
36 

1 

3 

9 
10 
11 



Part. 



S.J.. 

SE, i 

S. i and N£. \. 

Nvir.i 



sB.i.. ; 

NE. and SW. quarters., 

N. 1. 



fit. iandNW.4........ 

NE. and SW. quarters.. 

SE i ; 



SE. i.. 

NE» and SW. quarters.. 

S. iandNW.i 

N. iandSW.i 1. 

sE.i : 

SW.i 

Si.:....;. 

N. A......\ 



NW.i. 

SE.1,.; 

S. lan^NE. i., 

N. ; 



k- 



N. iandSW. £.. 
S. iandNE.!..; 
N. \ and SE. 4.", 
W. * * 



i* 



AIL. 

8E.| .; 

S. \ and NE. L\ 
N.i., 



NW.i 

NE. and SW. quarters. 
N. iandSE; i.. ...... 

S. ' 



S. tandN£.i. 
All! 



NW. and SE. quarters.. 
SE. and NW. quarters.. 



S. \ and NE. 1., 
S. i an4 N£; 1 

N.4. .-.,...?.; 

^. tannNE. 4,, 

5. J and JS W. i 

SE.4 

N. JaodSW.4. 
NE. 4 , 

NW.i 

NW. i 

SE. I 

6. landNS.4.. 

SE. J 

E. J 

All 

N.I : 

N.4 

SW. 4 

All 

SW. 1 



Township 
north. 



64 
64 
64 
64 
64 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
.64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
63 
64 
64 
64 
64 
64 
63 
63 
63 
63 
63 



Range 
west. 



36 
36 
36 
36 
36 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
38 
38 
38 
38 
38 
38 
38 
38 
38 
33 
38 
38. 
38 
38 
38, 
38 
38 
38 
38 
38 
38 
38 
38 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
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CHAPTER IV. 

STRATIFIED AND SEDIMENTARY ROCKS. 

^Classification of the sedimeiitqry rocks, — Conglomerate. — External charac- 
ters, — Imbedded 'fragments of a jaspery rock. — Range and extent. — 
Keweenaw Point. — Veins. — Atterripts at mining. — Porcupine mm^Jit- 
ains. — Montreal river. — Section of t/ie rocks. — Mining in Conglome- 
rate. — Divisional planes. — Sandstone. — Rajige and extent. — Com* 
poA^ or lower magnesian limestone. — Range and extent. — Organic 
remains. — Resume. ' 

Having attempted, with some degree of minuteness, in the preceding 
chapter, to set forth the boundaries, range, extent, and peculiarities of 
the igneous rocks of the copper regioti, it no-w: remains to describe the as- 
sociated sedimentary rocks, which may be regarded as neaily contempo- 
raneous. 

These rhay be comprised undet three divisions, td which are appended 
•the equivalents in the New York classification: 

I. Conglomerate. — ^Not' strictly a sedimentary rock, but a volcanic tuff. 

II. Inferior sandstone. — Potsdam sandstone. 

III. Compact or lower magnesian limestone. — Calciferous sandstone, 
Chazy limestone. Bird's-eye and Black river limestone. 

I. Conglomerate — external characters. — The conglomerate of Kewee- 
naw Point and Isle Royale consists of rounded pebbles of trap, almost 
invariably of the variety known as amygdaloid, derived probably from the 
contemporaneous lavas, and rounded fragments of a jaspery rock which 
may have been a metamorphosed sandstone, the whole cemented by a 
dark-red iron sand. This cement maybe regarded as a mixture of vol- 
canic ash and arenaceous particles, the latter having been derived from 
the sandstone thpn in the progress of accumulation. It is not unusual 
to meet with strata composed entirely of arenaceous particles associated 
with the conglomerate beds 5 and where these expand to a considerable 
thickness, the associated sandstone appears in alternating bands of 
white and red, and exhibits few traces of metamorphism; but where the 
belts of sedimentary rock are thin, and come in contact with the trappean 
rocks, the sandstone is converted into a jaspery rock, traversed by divi- 
sional planes, and breaking with a conchoidal fracture 

The trappean pebbles often attain a magnitude of eighteen inches in 
diameter. Theix surfaces do not present that smqpth, polished appearance 
which results from the attrition of water; in fact, a close observer can 
readily distinguish between those which have been recently detatched 
from the rock and thoi^ which have been for a time exposed to the recent 
action of the surf. 

The conglomerate appears to have been formed too rapidly to suppose 
that the masses were detached and rounded by the action of waves and 
currents, and deposited with silt and sand on the floor of the ancient 
ocean: for, while the contemporaneous sandstone remote froinHhe line of 

' - , Digitized by VjO«' 
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volcanic foci does not exceed three hundrfid or four hundred feet in thick 
ness, the united thickness of the conglomemte bands in the vicinity of 
the trappean range on Keweenaw Point exceeds five thousand feet. As 
we recede for a few miles from the line of. the volcanic fissure, these 
amygdaloid pebbles disappear /and are replaced by arenaceous and argilla- 
ceous particles. We are, therefore, disposed to adopt the theory, as to the 
; origin of such masses, first suggested by Von Buchr* '^ When basaltic 
islands and trachytic rocks rise on fissures, friction of the elevated rock 
against the walls of the fissures causes the elevated rock to be enclosed 
by conglomerates composed of its own matter. The granules compo- 
sing the sandstones of many formations have been separated rather by 
friction against the erupted volcanic rock thgin destioyed by the erosive 
force of a neighboring sea. The existence of these friction conglonierates, 
which are met with in enoi'mous masses in both hemispheres, testifies 
the intensity of the force with which the erupted rocks have been pro- 
pelled from tlje interior' through the earth's crust."" The detritus has sud- 
denly been taken up by the waters, which have then deposited it in the- 
strata which it still covers." , 

Those pebbles having a highly vesicular structure may have beea 
ejected through the fissures, in the fonn of scoriae, while in a plastic 
state, and have received their rounded shape from having been projected 
through water — on the same principle as melted lead, when dropped firom 
an elevation, assjumes a globular form.f 

In the jaspeiy fragments included in the conglomerate, we often observe 
a structure analogous to" the woody fibre of trees. These fragments (plate,, 
fig. 2) are composed of laminae, more or less contorted, and furrowed longi- 
tudinally, like the markings in the extinct plants of the genus sigiUana, A 
series of striae, as fine as the engraver's hues, run parallel with ihe larger 
ones. These can be traced on some of^the specimens, and generally 
extend through the different folds; while others possess a structure like 
the cellular, tissue ©f wood. We have no confidence in, the vegetable 
origin of these markings; nor have we any theory to offer in explanation. 

\Vhile there are no beds of calcareous rocks associated with this group, 
we have evidence that the waters during this eppch were abundantly 
charged with lime; for we find this substance, in the forrn of cale-spar, fill- 
ing the vesicles of the amygdaloid and the fissures and pdres in the con- 
glomerate. It did not result from deposition, but appears to have been 
forced into the interstices while in a heated condition, and perhaps in a 
state of gaseous sublimation. 

We know that modern volcanoes evolve vast quantities of gases which 
are capable of dissolving various earthy substances^ and is it not reason^ 
able to suppose that the same phenomeia were exhibited in the early 
history of our planet, and on a grander scale, when the communications 
with the interior w^re more numerous and extended, and when the recur- 
rence of earthqualce shocks and volcanic eruptions .was more frequent 

*Geogno8t. Briefe, 8. 75—82. . 

fTha extinct volcanoes of Auvergne afford numerous specimens cf volcanic hmAiy which ap- 
pear to have been ejected in a soft state, and, on cooling in the air, aissuraed the form of drops er 
elct»gate4 spheroids^ ■ , 
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We ought, therefore, a priori^ to expect to find the products of 4hese gaseous 
emanations in the vicinity of the volcanic foci. 

Range and extent — Tnincral contents, — In describing the trappean 
rocks, we necessarily spoke of the associated bands of conglomerate, and 
the influence they exerted on the productiveness of veins. We deem it 
unnecessary to enumerate all of the bands, inasmuch as they are indicated 
on the accompanying maps. 

They are lentiform masses, variable in number and thickness. On 
Keweenaw Point they are numerous, and possess much regularity, ran- 
ging with the trap, and dipping to the N. and NW. at angles^ varying from 
.20^ to 60^. In the Ontonagon district they are less numerous, but near ^ 
the Montreal river they expand to an enormous thickness. 

On Isle Roykle they occur under similar conditions with those observed 
on Keweenaw Point, with this exception, that the dip is reversed — vary- 
ing from 20^^ to '40^-40 the SE. and SSE. 

Manitou island is composed of conglomerate, except a few jutting points 
on the southern coast, which belong to the northern band of trap. Cross- 
ing the channel, which is about three miles in width, we meet with this 
belt on the northeastern extremity of Keweenaw Point, and thence it is 
protracted west for about sixteen miles, when it becomes lost in the lake. 
For a greater portion of this distance it serves as a sea-wall; but in a few 
places* the water \\ss broken through and excavated long and narrow 
harbors in the more yielding trap. The appended sketch of Horse- 
shoe Harbor will serve to convey an idea of the appearance of this rock. 
•It occurs in long; lines, with rounded contours, and is traversed by heavy 
fissures, filled with calc-spar. 

A short distance, west of Horse-shoe Harbor a spar vein intersects the 
shore, which in places is nine feet in width, and bears N. 5^ E. It affords 
an excellent material for lime, and has been calcined lor that purpose. On 
•this a shaft was sunk near the junc^fon of the trap and conglomerate, but 
no indications of copper were disclosed. 

On Hays's Point another spar vein, four feet in thickness, and bearing 
.N. 9^ E., is^een. The matrix is more or less colored with green and 
blue silicate of copper, forming the *^green rock" of the old voyageurs. 
•Several shafts were sunk upon it in the early days of copper-mining, but 
^the ore was too meagre to be profitable. This vein undoubtedly extends 
through the intervening trap, and is developed in the second belt of con- 
glomerate^ near Fort Wilkins, forming what is known ag the Black Oxide 

The junction between the trap and conglomerate is well displayed in 
the vicinity of Cppper Harbor. The rocks bear nearly due west, with a 
northerly dip of 35^. The trap oh the upper surface resembles pumice, 
the vesicles frequently empty, but ofcener filled with calc-spar, agates, 
chlorite, &c. Other portions are wrinkled, as though arrested while flow- 
ing. The lower portion of the conglomerate does not exhibit a clear and 
well-defined line of demarcation, but encloses angular masses of amygda- 
^loid, as though the materials had been thrown down while the trap was 
.in a viscid state. ' This appearance was particularly noticed a few hun- 
dred yards above Porter's island, where the pebbles, for the distance of 
<twenty feet perpendicular, are enclosed in a scoriaceous mass. 

Between Copper Harbor and Agate Harbor numerous veins, cutting 
the formation at ^ nearly right angles, are observed* The matrix for the 
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most part consists of calc-spar, but occasionally sulphate of baryta. is- 
. present. Many of them have been explored, anJ from one, on the south- 
west quarter of section 28, township 59, range 29, a mass of native cop- 
per weighing about 600 lbs. was taken. 

At Agate Harbor the New York and Lake Superior Company sank two 
shafts to the respective depths of 70 and 90 feet, and nearly completed 
the communication between them by a gallery. The matrix of the vein 
consisted of calcspar and sulphate of baryta, with black sulphuret of" 
copper, but not in sufficient abundance to authorize further operations. 

This belt forms the outer reef at Agate Harbor, and does not again • 
approach the shore. 

' Another belt of conglomerate starts from the extremity of Keweenaw 
Point, opposite Manitou island, and conforms in direction to the orie last 
described; from which it is separated by a sheet of igneous rock about 
1,800 feet in thickness. This is known as the- main conglomerate range. 
In places it rises to the height of 650 feet, and expands to a thickness of 
4,000 feet. The culminating points in the range are back of Horse-shoe 
Harbor and Grand Marais. It intersects the coast at Sand bay, and pre- 
scribes its form as far as the Lake shore location, section 33, township 58, 
rai:ige 32, when it bends inland and is prolonged towards Portage lake 
in a narrow band, which is obscurely traced. It does not differ in litho- 
logical character from the belt previously described. 

The appended sketch, taken from Fort Wilkins, looking eastward, will 
convey a correct idea of the coiitour of the hills. The gentle slope 
towards the lake corresponds very nearly. with the line of inclination, 
while the precipitous escarpments on the south may have resulted from 
powerful fissures, which destroyed the continuity of the strata. 

This belt, like the former one, contains numerous traces of copper. 
In preparing the ground where Fort Wilkin^ now stands, the soldiers 
canfie across numerous boulders of black oxide of copper, var^nng in 
weight from an ounce to several hiltidred pounds. Subsequently a vein 
was dicovered a few rods east of the fort, from fifteen to twenty inches in 
width, bearing N. 7^ E., and corresponding very yearly in direction afnd 
position to that before described as occurring ui the northern belt on 
Hays's Point. The gangue consisted of calc-spar, analcime, laumonite^. 
and occasional crystals of fluor-spar, associated with which were the green 
and blue silicates and the black oxide of copper. This tract had been 
located by the Pittsburg and Boston Company, and was XhQ first location • 
made after the extinguishment of the Indian title in 1843. They may,, 
therefore, be regarded as the pioneers in nuriing enterprise. 

A part of their mining force was directed to the exploration of this 
vein. It was found, near the surface, to consist of the black oxide of 
copper of surpassing richness, yielding from 60 to. 70 per cent. Two 
shafts Were sunk about 100 feet apart, and the black oxide found in both, 
but, at the depth of .fifteen feet, it became exhausted. The fissure and 
veinstone continued, which induced the company to prosecute farther 
workings, in the hope that the mineral would reappear. Accordingly, the 
main shalt was extended to the depth of 120 feet, and levels driven in 
either direction, on the course of the vein, until it becarxie manifest that it 
was unwise to proceed further.* The aggregate expenditjures at this 
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plaoe wA on Hays's PofiDt were f 2&;000. The nM pfboeed^ of the^ dop- 
per rajsed, $2,968 70. This is the only occurrence of these varieties of 
copper ore in the district. 

At Eagle Harbor a Harrow vein of black sUlphnret of copper was ex- 
^ored to some extent. 

Thin vein^ of this ore were also observed on the Hitz lonjation, affew 
miles above the mouth of Eagle rivefy by the lake shore. 

In this rwge of conglomerate, a few rods from the outlet of Manganese 
lake, (section 5, township 58, ranga:28,) occurs a vein of black oxMe of 
manganese, associated with calc-spar. The vein is about 3 feet wide, 15 
inches of which is occupied by the ore. It is so highly silicious as to 
impair its value for working* The inclination of the strata at this point 
is 25^ to the NW., which cprresponds with the course of the vein. 
The following section represents the position of the vein, and the manner 
Fig. 12. of association. The shaded portions are man- 

ganese ; the light, calc-spar. The inclination is 
so great that it soon passes beneath the surface. 
Between Portage, lake and the Ontanagon 
river, the conglomerate does not expand to 
the enormous thickness observed on Ke- 
weenaw Point. Limited belts are occa- 
[f sionally seen, but cannot be traced contin- 
h Tlously for any considerable distance. We 




-^-* '^^^irv^^^A observed quite a mass flanking the trap on sec- 
^^I^X^ "~W tion 14, township 51, range 38, bearing north 
780 east, and dipping north 50^ A belt whkhco^^^^^^^^^ 



miles, is observed south of the Algonquin and Douglass Houghton Com- 
pany's works, and another occupies the northern flank of the trap in the 
winity of the Ontonagon river, and can be traced for many miles on either 
side. Lenticular beds are also of frequent occurrence m the trappean rocks, 
BOme of which attain a thickness of one hundred feet. Examples of this 
kind are seen at the Minnesota works, and to the east and west of the 

^Tt'the'base of the Porcupine mountains, the conglomerate and associ- 
ated sandstone expand to a great thickness, and, in the character of the 
pebbles, afford evidence of having been made up of the rums of the ad- 
w»nt igneous rocks. Numerous intercalations of this rock are observed 
in the trap, differing in no respects from those descnbed-as occurring on 

Keweenaw Point. , , , i i ^ j * ;« ^u 

In following up the Presqu'isle river, the black slaty sandstone is ob- 
served to be replaced by conglomerate, expanding to a thickness of several 
hundred feet. To this succeeds the bedded tiap, followed by other bands- 

of conglomerate. ,. i * j„ 

In the region of the Montreal river, however, the conglomerate exi«ncls 
to a great width, attaining a thickness of nearly 2,000 feet. The boul- 
ders are, in some cases, fully three feet in diameter, consistmg mostly of 
porphyritic trappean rocks and hornblende, cemented by acalcareous paste.. 
This conglomerate bed,rises, at its highest point 636 feet. . 

The annexed is a section of the rocks from the mouth of Monteeal rivet 
across to the trappean rocks, a distance of about three miles; There are 
severri alternations here of amygdaloidal trap and sandstone. 1 he latter 
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i *t8 generally shaly, and soon' crumbles by the inflaenee of atmoBp^eric agen- 
cies. These alternation^ are finely exposed in the bed of the rivepr^ which 
has cut a deep gorge for some distance nearly parallel with the course of 

.'the beds. The falls, of this river^ which have been before noticed, are 
caused by the unequal wearing of the beds of trap and-sand8tone; and 

."^re highly picturesque. The width of the intercalated beds of shaly 
sandstone varies from fifteen to nearly one hundred feet. They alternate 
with beds of trap of nearly eqjial thicknei:s. The depth of the gorge 
^varies from one hundred to one hundred and fifty feet. 



Digitized by VjOOQIC 



I' 



> 

o 



^ 8P 



S 



& 3 



I mm 



I 

I- 
3. 



« l^f: 



9^' 



f 



i^"^ 



^^^^^ MontfMd ]f^rer. 



Digitized by VjOOQIC 



Digitized by 



Google 



Doc. No. 69. 107 

An attempt at mining was made in the conglomerate on section 18, 
township 50, range 40, a few miles west of the Ontonagon, by the Men- 
denhall Mining Company; and we are informed that not les^ than $10^000 
were expended on the undertaking. At the time of our visit, it was 
abandoned. Several shafts, one of which reached to the depth of 100 feet, 
had been stink, and galleries run from one to the other; the whole of which 
were filled with water. The bearing of the vein is north 17° west and 
may be observed cropping out in the bed of a small stream called M^ineral 
creek, which crosses the location. The gangue is calcareous spar and sul- 
phate of bairyta, in which the gray sulphuret of Copper o«curs in vety 
variable quantities, intermixed with silica. The vein varies in width; 
sometimes it is split into numerous threads, and again it disappears alto- 
gether. Some of the specimens of solid ore were from four to five inches 
in width, and we were informed that but a few barrels of this had been ob- 
tained. That lying about the shafts was very meagre, being mostly spar, 
mixed with conglomerate, and containing a small per centage of copper. 
We were informed. that the deepest shaft had been carried down below 
where the ore was found in the vein. Here the vein pitched to the west, 
with a gradually increased angle, and was underlaid by sandstone.; ; Pro- 
ceeding southwardly, it became poorer^ and the shaft sunk a few rods 
south of the main oncj- after havilig reached a few feet, was in barren 
rock. The veinstone w^s, at this point, composed of a curious niixture 
of imperfect agate and cak^par,in alteied sandstone. Efforts were made 
to trace the vein into the trap, which is contiguous, but without success. 
Both carbonate of lime and" sulphate of baryta! are here found in finely 
crystallized specimens. . The former occurs in hemitropic crystals of con- 
siderable interest to the crystallographer. They are a combination of the 
scalene triangular dbdecahedr6n, of a form hitherto found at only one 
locality in Siberia; also,- in six-sided prisms. Some of the varieties of 
agate were very beautiful, and it is to be regretted that good suites cduld not 
have been secured for the government collection. 

The mining operations here have thrown considerable light on the oc- ' 
currence of copper in the detrital rocks, and demonstrated that these veins 
are not reliable ones. 

We have, in another chapter, described the numerous alternations of 
trap and conglomerate which occur along the northern slope of the trap- 
pean range. Along the southern slope these belts are very rare. Where 
the Bohemian range breaks through the incumbent rocks at Lac la Belle, 
. a thin band of conglomerate, not exceeding 30 feet in thickness, is ob- 
served, which has been traced, at intervals, for two or three miles. Its 
inclination is 80^ to the south and southeast. Regarding these conglom- 
erates, lying north of the anticlinal a^fis, as composed, in the main, of 
igneous products, and the sandstones^, on the south, as purely detrital ac- 
cumulations, we are led to infer that, while the region north of the anti- 
clinal axis was subject to a series of volcanic outbreaks, that to the south 
remained comparatively tranquil. 

Divisional planes, — The conglomerate rocks — and the saiQe remarks are 
applicable to the sandstones — are traversed by different systems of divis- 
ional planes, which are found to preserve a remarkable degree of uni- 
formity, giving to the mass a crystalliform appearance. They pilrsue 
straight lines, without any deviation, and extend to unknown depths; and. 
so sudden was the shock by which these fissure§.g^|jgy (formed, that the 
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inten^enifig pebbles are cut ii^ twain. The main fissures pursue a course 
varying but a few degrees from the true magnetic meridian, which is 
found to be the casein other countries. The rocks traversed by these 
fissures often exhibit not only a vertical, but horizontal dislocation. To 
convey an idea of their direction and uniforiiiity/^e submit the following 
observations taken with great care by Mr. Hill: 

MAIN FISSURES, 

Commencing at the xDestem extremity of the point north of Agate Harbor, 
and thence running east. 



links. 



Coarse. 



Dip.' 



0... 
SO... 
95... 
33... 

oo. . . 

81... 
90... 

182... 

950... 

300... 

310... 

420... 

525. . 

790... 

820... 

850... 

975... 
1933... 
J975... 
1380... 
1500... 
1550... 
1610... 
IfiSO... 
1750... 



North, 12 degrees east. . 
North, 10 degrees east. . 
North, 8 decrees east. . , 
North, 10 degrees east.. , 
North, 10 degrees east. .. 
North, 13 degrees cyuBt. , 
North, 18 degrees east.. , 
North, 12 degrees east.. , 
North, 8 degrees east.. . 

^orth 

North, 8 degrees easL. 

North 

North 

Northeast 

North, 10 degrees e&st.. 
North , 5 degrees east . • 

Northeast ; 

North 

North, 13 degrees east.. 
North, 20 degrees easL. 

North 

North, 10 degrees West. 

North 

North, 45 degrees east. . 
North 



East. 
East 
East. 
East. 
East. 
East. 

4- 

East 74 degrees. 

East. 

East. 

East. ' 

Igast. 

East. 

Sautheast 46 degrees. 

East. 

+ 

East. 

East 80 degrees. 

East. ^ 

EasL 

East. 

+ 

Southeast. ^ 
East. 



CROSS-FRACTURES. 



Course. 


Dip. 


East ; 


South 70 degrees. . 
South 72 degrees. 
South. 


East 


South, 80 degrees east 


South, SO degree^ east. 
■Somth, 20 degrees east. 
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Near Salmon Trout river, the sandstone exhibited several sets of frac- 
tures--one set bearing north , another north 60^ east, another north 60^ 
west^ and another north 40^ east. Several of the blocks formed by the 
lines of *di vision were measured. Thp following figures represent their 
forms: • ' 

Fig. 14. 
S.10OW. S.280W. S.40OW. S. 6(P W 
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120O. eeo. looo. 80O. as* sso. 

At Siskawit bay, Isle Royaje, two sets of fissures were observed in the 
sandstone — one bearing south and southeast, ^he other south 40° and 60^ 
west. 

A further detail of observations on this head is deemed unnecessary, as 
tkey all go to prove the general principles before announced. 

Although the conglomerate attainc a thickness of five thousand feet, yet it 
, by no means follows that the ancient sea in which it was deposited extend- 
ed to that depth. Ripple-marks and clay-cracks have been observed in the 
iipper portions of thi§ g^roup; the one indicates comparatively shoal water,* 
and the othel' the ebbing and flowing of a tide, or a change in the level 
of the water. 

The inference, therefore, is, that during the deposition of the conglom- 
erate, the bed of the •sea was subject to repeated elevations and depres* 
sions, caused by volcanic action, and that its waters obeyed the same 
tidal laws which goreria the existing oceans. 

These conglomerate;^, then, may be regarded as local deposites, formed 
along the courses of the volcanic fissures by the joint agency of fire and 
water. When the former causes operated with intensity, the materials 
consisted of spherical masses •f lava and scoriae. When they acted feebly, 
or were quiescent, the materials became argillaceous or arenaceous. 

Sandstone, — It is not our purpose in this report to set fortl^ the boun- 
daries of the sandstone, much less to describe its characters, where it 
comes in contact with the pre-existing rocks. These descriptions will be 
reserved for the general report on the palasozoic rocks of this district. We 
propose simply, at this time, to show its connexion with the cupriferous ^ 
rocks before described. In order that this connexion may be better un- 
derstood, we introduce the following diagram: 

> Fig. 15. 

Isle Royale. Keweenaw Feint 

Lake Syperior. 




a. a Crystalline trap. c e. OonglomeMte. 

b, b. Bedded trap. d. J. Sandstone. 



*De }a Be^e states. thdt the surfaee*action of tLe ocean does not affect the bottom beyond 
the depth of ninety feet. Dirers are isahl to find the water still at that depth daring a tempest. 
Ste?enBon, however, asserts that the agitations of the sea rea^h t? the depth of iw:> hundred feet. 

' ' ' ■' ' • '. ' -•..'• ^Digitized by'vjOOQlC 
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We have seen that, during the deposition of the sandstone, numerous 
sheets of trap were ejected, and flowed like i^va-streams; and thfet the 
igeeous and aqueous products were so intermingled as to present the ap- 
pearance of having been derived frona a common origin; and that subse- 
quently the unbedded trap broke through these paraUel fissures, lifting up 
the sandstones, conglomerates, and bedded traps, and cs^sing the whole 
mass to dip at high angles. Thus, this portion of the bed of Lake Su- 
perior is due to these two lines of upheaval. The sandstone between the 
two lines performs an immense curve, portions of which are at least 
800 feet below the chord formed by the surface of the water. The sand- 
stone, is seen on. Isle Royale, forming the outer reefs of Siskawit bay. It 
is of a dark-red color, somewhat fissile, and traversed by numerous divis- 
ional planes. Thin beds of Conglomerate-, coiiftposed of trappean pebbles, 
are seen, the whole dipping to the southeast "about 8^. This is not a 
purely silicious rock, but takes into its composition argillaceous particles, 
with an admixture of. oxide of iron. Parsing over to the southern shore, 
the sandstone is first seen on Keweenaw Point, in low reefs', near the 
Lake-shore location, (section 1, township 57, range 33,) beyond which 
point, proceeding eastwajd, it is succeeded by the- conglomerate, which 
rests beneath it. Proceeding westerly, the trap recedes from the shore, 
and the intervening space is occupied by the sandstone, forming a belt 
about ten miles in width. 

About a mile above the Portage, a good opportunity is afibrded for ex- 
amination, fiere commence a series of bold cliffs, which line the coast 
for several 'miles. They are composed of strata of unequal thickness 
and induration. Some of the strata consist of silex, with thin plates of 
mica interspersed, while others contain portions of alumine, colored red 
by oxide of iron. The siliciqus strata afford excellent building . materi- 
als, and the 'supply is inexhaustible. Slabs varying from two inches to 
two feet in thickness, and exposing perfectly level surfaces of for-ty or fifty 
superficial feet, can readily be procured. The rock is sufficiently indurated 
to give it strength, and is little affected by atmospheric agents. The water 
is of sufficient depth to permit vessels to approach within a few rods of 
the shore. 

The unequal resistance which the strata opposiQ to the action of the 
surf has caused the cliffs to assume various fantastic shapes. The harder 
-beds project like cornices, andean be traced almost as far the eye can 
reach. In the softer materials, the waves have scooped out numerous 
caverns, resembling gothic doorways. The nearly horizont^il stratifica* 
tion of the rocks, their brick-red color, with occasional bands of a lighter 
tint, and the numerous vertical fissures by which they are intersected, 
cause them to 'resemble immense walls of masonry piled up by the. hand 
of man. 

These cliffs do not range in continuous lines, but exhibit numerous 
projections and recessions. Peaks shoot up above tha mass, like towers, 
connected by walls, which at the base are excavated into arches and gate- 
ways. The whole is.erowned by a dense mass of foliage oj^ the birch, 
the mountain ash, the fir^ andthe spruce. From this mass issue numer- 
ous^ "fountains, which precipitate themselves for fifty or sixty feet before 
they piingle with the lake. These cliffs may be regarded as a miniature 
a:epresentation of the Pictured Rocks. 

As we recede fixjm the trap, the dip of the sandstone dimi|iishes rap- 
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idly^ aiid^ at tl^e distance of a few miles^ the stratification becomes hori- 
zontal. The following observations are adduced: 

Sec^pn 11 Township 57 Range 33 Bearixif N. 30^ E. Dip 32^ I^NW. 

«• 33 ** 57 " 33 " N. 15° E. " SO^ « 

«« 6 "56 " '33 « N. 150 E. " 19^ " 

« 29 it 34 "33 " N. 25^ E. " Iflo " 

"9 «* 64 " 34 « NNE. "50 « 

The average width of this belt from this last-mentioned point westward 
is nearly ten miles, and continues to range 42, where it i& intersected by- 
the Porcupine mountains. Its junction with the trap on the north is 
rarely seen, in consequence of the drift which reposes on it. It nowhere 
rises into ridges, but slopes gradually from the trappean chain, and appears 
to-have remained undisturbed since the upheaval of the trap, if we ex- 
cept that general elevatory movement by which the whole district has 
been raised above the ocean-level. 

By the lake shore, (section 33, township 67, range 33,) a singular bed 
of sandstone is exposed for a distance of eighty roofs; ahd the same has ' 
been recognised inland. It is composed of sub-crystalline particles of 
quartz and feldspar, but the original granular structure, on close inspec- 
tion, can be recognised. Its bearing and inclination are conformable to the 
adjacent beds, being north 22J^ east, dip 26° north-northwest. From 
the Portage to the Montreal river, the sandstone is exposed along the lake 
shore at short intervals. The further it is observed from the trappean 
rocks, not only does its inclination become less, but the sti?ata are less 
colored, and the cohesion between the particles is slighter. 

Between Salmon Trout and Misery rivers the inclination is very slight, 
not^exceeding 5? to the northwest. The trap range between these two 
rivers is about six miles inland, and consists of low dome-shaped knobs. 
To the west it is more prominently developed, and the sandstone in the 
Ticinity acquires a sharper dip, which gradually increases until, at the 
base of the Porcupine mountains, where the trap approaches within a 
mile of the lake shore, rising up in a lofty ridge more than a thousand 
feet in height, the sandstone is tilted up at an angle ©f 30^ or 40^. Thia 
intercalated beds in this vicinity are found to present a nearly uniform 
dip, showing that their elevation is due to a single upheaval. 

At Iron river, and at several other points, the sandstone is very fissile 
and of a dark-brown color, resembling a slaty^rock. This rock is ob- 
served to dip in a direction different from the "general dip of the sand* 
stone which lines the coast. This diversity nas been occasioned by the ' 
upheaval of the Porcupine .mountains, whose prolongation is at nearly 
right angles with the general direction of the trap range. The bearing 
of the sandstone exposed in the bed of the stream varies from north 
and south to north 40° east and south 40^ west. 

The Presqu'isle river, a short distance above its mouth, is precipitated 
40 feet over the dark-colored slaty sandstone. It here dips 10® north- 
wardly, the bearing being south 61° west. About one-h^f of a mile 
from its junction jyith the trap, it bears iforth 8° west, and dips north- 
jiorthwest 30°. At the mouth of Black river the same form of sandstone 
appears, and may be regarded as an accidental variety of the rock which 
lines nearly the entire coast. . -. - 

Advancing along the coast towards the Montreal river, the inclina-' 
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tion of the sandstone gradually increases, arid at the latter jwiht it is ob- 
served in a nearly vertical position. It is here about two miles removed 
from the trap, and has the same inclination as at the point of contact. 
These dips have been taken on the northern slope of the trap range by 
the lake shore, or in the beds of streams where there was a good expo- 
sure of the rock. South of the trap range, the sandstone" is almost in- 
variably horizontally stratified, except in the immediate vicinity of the 
trap,, where, for the most part, it dips at a high angle to the south. Judge 
Bur4;, however, found the sandstone south of Porcupine mountains dip- 
ping to the north. The general relations of t)ie sandstone and trap will 
be better understood by referring to the subjoined section from Lake 
Superior, in township 51, range 43^ to the Ontonagon river, in township 
49, range 41. — (see opposite page.) 

Passing over the trappean ranges, we find the sandstone occupying the 
southern slope, and bearing the same relation to the trap as the northern 
belt, with this exceptimi, that the intervening masses of conglomerate are, 
in the main, wantjng. On the south side of Keweenaw Point, (section 
27, township 58, range 28,) abeve Bete Oris bay, the sandstone is seen 
bearing north 22J^^ east, and dipping southeast, or away from the trap, at 
an angle of 78^, and can be traced along the lake shore for three-fourths 
of a mile. It is nearly white in color, composed almost entirely of sili- 
cious particles, and would form an excellent firestone. On section 36, 
township 58,., range 29, it is again exposed, flanking a thin band of 
conglomerate. It here consists of alternating hands of a white and red 
color, having a high inclination. In the bottom of the bay, when the 
lake is tranquil, these bands can be seen describing immense curveg, 
confonning in direction to the course of the Bohemian range. This 
is a point of much interest, as it enables us to solve the problem of the 
relative ages of the uribedded and sheet trap, and of the associated sand- 
stone and conglomerate. Their order of succession is here distihctly 
trace^. 

On the east side of section 14, township 57, range 29, the sandstone is 
observed in low ledges, forming the southern coast of Bete Oris bay. 
Although but a few miles removed from the igneous rocks, it reposes in a 
neariy horizontal position. The rock is very fissile, of a deep-red color, 
and contains patche.« of dove-colored clay and ochre, or hydrous peroxide 
of iron. There arc also nttmerous concretions, resembling, at first sight, 
th^ vertebrae or joints of crinoids, the mould being filled with pure white 
silex, while in the centre it is not unusual to see a dark speck cprrespond- 
ing with the alimentary cavity or internal canal. These concretions are so 
curious that we appena a figure. Cutting through one of them at right , 

Fig. 17. 




angles with the planes of stratification, it is found to be a sphere or ball 

Digitized by VjOOQIC . 



'Lake Superior. 



\6i0a 



P 



Carp river. 



SQ 



•S3 

•5* 



1,400. 



05 



. Ontonagon river. 



Digitized by VjOOQ IC 



Digitized by.VjOOQlC 



Doc; No. 69. 115 

^nveU^ing the Uacbspedk which senned as a nuelens. 1%m peculkfritj in 
the sandstoae has been noticed at frequent intervals as &r east as the 
Pictured Rocks^ and even at the outlet of the lake> though at the latter 
place less perfectly devdeped. 

'At Tobacco river the sandstone is finely displayed in alternating bands 
of white and red, foraiing cliffs fi^fty or sixty feet in height. Just before 
its entrance into the lake, the stream is precipitated over a ledge of this 
lock from a height of ten feet. The aborigind name of the river is Wa- 
sakodewdbikag'Sepiy or Burnt Stone river, from the prevailing tint of the 
rock. The present name arolies to the dark color of the water furnished 
by the cedar swamps whicn skirt the base of the Bohemian mountains. 
Along the -shore the sandstone is beautifully variegated — ^parallel bands 
«f a flesh -red color Grossing the mass without reference to stratification, 
and forming a striking contrast with the buff color which constitutes the 
..prevailing tint. (Plate XII, fig. 1, retro.) 

Proceeding up Keweenaw bay, we find the sandstone lining the sh>ies 
in bold cliffs, witii occasional entering bays; but there are places wher^for 
miles it is impossible to find a boat-harbor. The stratification is horisstn- 
tal, or rather consists of numerous gentle undulations. The waves have 
excavated caverns in the cliffs, and &shioned tliem into many grotesque 
forms. The prevailing dip of the sandstone, we inferred, was about 5^ to 
the northwest. At one or two points we noticed that the strata had un- 
dergone slight vertical dislocations. As we approach L'Anse, the dip to 
the northwest becomes apparent, and a change in the external characters 
is noted. The grains become coarser, and pebbles of white quartz are dis- 
seminated through the mass. We rarely meet with a pebble of green- 
stone or amygdaloid. At Crebbesa's (section 25, township 61, range 33) 
it bears northeast, with a very perceptible dip to the northwest. 

We have thus traced it to the limits of the metamorphic rocks. To 
describe its relations to this system, although it forms one of the most in- 
teresting features in the geology of the region, does not come within the 
purview of this report. 

The Sturgeon river was explored by Mr. Hill. For twenty miles no rock 
was exposed in place, and its banks are bordered with stratified deposites of 
cliQr, sand, ana gravel. On section 8, township 61, range 34, angular 
Uocks of sandstone are observed, and in the southwest quarter of the sec- 
tion the white and red variety is exposed in the bed of a small stream. 
It is extremely friable, and in other respects resembles that which is ex- 
posed at the White rapids oh the Menomonee river, south of the great 
anticlinal axis between the waters of Michigan and Superior. 

Near the south boundary of township 51, range 34, the river flows over 
a rocky bottom composed of sandstone, flipping northwest from 2P to 2J°. 
The rapids continue for three miles over this rock. The local disturb-. 
Ances in this vicinity by reason of the proximity of the igneous rocks have 
been elsewhere described. The sandstone rarely emerges to the surface, 
but is ^overed with heavy accumulations of claj^. The Sturge#ii river at 
the time of our ascent was at high flood, a condition by no means favora- 
'ble to geological explorations. 

On Torch river the sandstone is exposed in the bed of the stream for 
the distance of more than a mile. It consists of yellow or red grains, with- 
out anv visible cement, enclosing quartzose pebbles and patches of dovj* 
colored clay similar to that which occurs at Bet4 Oris ^^^oqqIq 
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ta incorporate fiiHher loqal d^tpil^. Itis bdiind«riesamdefeiedj t^jithe best 
efopr information, oa the dccdiripinying'ito • " 

The sandstone extends uninterruptedly.firom BAtid Oris bay laBlaekfl^ry 
a distance of 120 mites. On the west andnorth itis bojandcfd by the trap- 
pean rangeg^ md on the south by the granite aBd:m©tada©T{ihl6 i^cfe«. On 
Keweenaw- Point it is about ten miles ift widtli, bmt tetw^ thfe-head 6f the 
bay find. Agogebic. lake it ejcpands to twice, that width . ' It formsl «t longtftldi- 
laal valley, through which sweep tlierSttogseom, the OntonsigonviaMd ftfeick 
riyers/m a transverse direction. Th&gi^ii^ral appB&natice^ of this vaHey is 
that. of a nearly lelrel plain, covered to a great depth' by^]flattfi€d'd€p6sites 
of reddish-colbred cky, in- which, the :5tridam» have* excavated dfeep^and 
narrow ravines. It.is thickly wooded, and the soilwell^^apted to agri- 
cultural ;puxp(>ses- 

This sandstone has , been eUcamined ftom Poiid du Late to Gr^nd 
Sable^'adistahccof more thain 300 miles. While the'bed^, iri the main^ 
have been so. little »cbanged in th^procesis of '^cffUfeMdaiion as to pr'eserve 
on theit suirfacies the forhis of lipple-naarks and clay-cjacks asr perfectly as 
we behold them. at thife day on.theborders^oi the : lake,- Jnd* while ^even 
the indwtations of thfe rain*dro|)s which.paiteresi aponi that anteient i^^re 
aje well preserved, we .search in vain for anytracesiof ai^ffial or vegetable 
liffe which flourished 'during this cpochi* ' Praui'thyr efttiife abs^^nee we 
aafe led to infer, that, during the Reposition of the band&tone, the^ waters of 
the sea, either from their high teiiiperature or by reasoii of their -impreg- 
. nation with liolxious ga5es,,or both causes ccanbmed, w^re irend^eted inca- 
pable of suSstaiaingiiregetable 'or animal life. . ^ 

We bate, adduced . abundant evidence id show; thindu^iw^'thk' epoch 
the 4gn.eous.cans0s were in a state of intense activily-^that ntirneiOtJii lava- 
currenta issued firom the volcanic fissures, >and flowed among the- silts and 
aediinents of the ancient sea. Modern volcanoes emit carbdnid acid gas, 
sulphlnrettedhydrogei. and: muriatic acid. Thetee piiodUclis must' have 
been evolved much more copiously during this e^ob) When the^feXt€irior 
•suriace'Joftheearth communicated \i^ith Ithe in/teriorby: mittleifoui^ and fer- 
reaching fissures> at that time unfilled; i '. » ' . . . - ' 

Huinboldt sjupposes that this abiindancfc of lime^tdne wiiich ;ch«irac- 
teriz^s the Silurian .epoch resntoedfcom the decreasing li^tofithie M'perfi- 
csial waters,, allowirtg them to absorb carbonic *acid>*?fem'th<^ air, -at that 
tin^C: overcharged Mth that.element. * "• ' « - 

Before, the; sandstone was entirely i deposd'ted,. the ignenufe ^atises had- 
almost ceased to operate. We may tsuppose that/aS'thew-i»ers'pa*t^a^ith 
Ibeir heat, the limestone absorbed! carbonic acid,, and w^as thtown do^wn as^ 
a precipitate on the floor of the ocean. ^ • ■ •' • . • ; 

In these precipitates, forming the lower «iagnesia!i.'lttlifestone,,itd'detect 
in the rocks, of this. i»gioh the* first traoes^ of; organic life ; - Thfe p<j6i*k)to of 
this member of the sales,, and the entombed rethains^; W«' shall ndw pro- 
ceed ta describe, :;.;,> - . . 

■-. ■ ' . -' '^ ■i n . — ' i '-^-^ ' ■ ■ ' ' ' ■ < ■ • ■• ' . IJ^l-J. —i '^ '- '-^ 

*We might perhaps except the obscure traces of fa66Tds described by Dr. Locke as occurring^ 
1 all the ZicUxrM Rocks. One or two specimeiis of Hinguld^ hare beeni (bvLfid in Tequanieh^n .bay; 
And on the St, Croix, according; to Dr. Owen; whpre the. eyidencea.of^TOlcanic pacoifiy^mi are 
less marked, the sandstone ia liighly fossiUferous* 
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COMPACT, OR LOWEil MAGNESIAN LIMESTONE. 

The sandstone> as we ascend from the lower strata to the higbtsr^ is 
fonfid'to be less colored by the oxides of iron, and to take into its com* 
position pstrtieles of limey until finally it passes into ^v^ellcharacterized, 
-copapael, magnesian limestone. The upper portions of the sandstone 
efllprFOsee with acids, "^hete a granular structure only is recognisable by 
the eye. We apply the term magnesian to this belt to define its Htho- 
logical characters, aUhough- the associated organic .leraains would seem 
to indicate the presence of several of the lower Silurian groups, which - 
■cannot be recdgnised by lithological differences. 

The whole of the northern slope of the anticlinal axis bears evident 
maiks of having. been subjected to extensive denudation; and hence over 
the greater portion of this region we look in vain for traces of htnestone- 
rocks. If they existed, they have been swept away; and wherever we 
penetrate tliaroagh the thick deposite of clay and sand, we find the roek 
in place te be sandstone. A' limited patch of limestone, however, yet 
remains west of L'Anse, forming the highest elevation in that direction 
till we reach the trap range. It is in township 61, range 35, and occupies 
a portion of four sections. It was first discovered by Mr. O. C. Doug- 
lass, in the. summer of .1846, but nothing farther was known until tlie 
township was subdivided in 1848, when its extent and -exact locality were 
•de^ternained. . . 

Near the quarter -post, between sections 13 an(i 14,Jownship 51, range 
35, the limestone is seen in place, forming a bluflf, about 50 feet above 
a small stream at its base. Here the strata are nearly horizontal, though- 
large Wocks have sMden down the side of the hill, and thus appear to 
dip towards the east. The hmestone rests upon a white sandstone, 
which belongs to the upper part.of the formation which we have described - 
as underlying the whole of this valley. 

A httle to the west of the liiie, between sectioas 23 and 24, and ex- 
tending for a little naore than a mile, the limestone is seen in a high chff 
which runs south and gradually bends to the eastward, crossing the line, 
in several ridges, near the southern limit of these sections, when it dis- 
appears beneath the drift materials. Ledges of rock are occasionally ex- 
posed, from 20 to 50 feet in thickness. The height of the bluff above the 
surrounding country is fully 200 feet; and about 600 feet above Lake 
Suf)erior. The limestcne is distinctly strarified, in layers from an inch 
to. a foot in thicloiess, which dip, according to measurements taken along ' 
the lower edge of the precipitous portion, from 25*^ to 30°; and the 
direction of the dip is always to the eastward, varying at different points 
fromN.5(;>oE. toS.SO^E. 

It is of a huff color — in some places silicious, with quartzose nodules; 
but in others, highly magnesian, containing about 45 per cent, of carboriate 
of magaesia. 

J^Vom thB' hofizontality.of the first described deposhe, which occurs » 
about a quarter of a: mile to the north, it seems evident that the lime* 
stone overites-the satwlstone, B-lthoiigh the position of the inclined beds, 
of the more southerly portion! of the 'limestone is, at fiist difficult to • 
explainy since the s^unrouttding coutitry rii low and level,- amd under- 
laid hf^MdMmAu::badaamtBlib^As. It smnis evidentc Ikat^iat this ; 
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point the country has beem disturbed atid upheaved by igneous aetioft 
beneath, which has raised the strata, without any appearance of trappeaa 
rocks on the surface. This view of Ihe case is corroborated by the fact 
that at-no great distance from this point an elevation occurs from whicfc 
the strata of sandstone dip on all sides, and although there is no igneous 
rock visible, yet it js evident that the sandstone has been raised in a 
dome-like protuberance by a mass of igneous rock pressing upon it 
from below. The same cause is also indicated by the irregular variation 
of the magnetic needle in the vicinity observed by the linear surveyors^ 
which is unusual except when caused by the proximity of the trappean 
rocks. 

The isolated knob of trap called Silver mountain, which has been be- 
fore described, is an example in point — where, however, the elevating 
force has not only been sufficient lo raise and shatter the strata of sand- 
stone, but, at the same time, to protrude a mass of molten igneous matter^ 
above the surface. 

Geological position. — As to the geotogical position of this limestone^, 
there can be little doubt that it is superior to the sandstone. Mr. Whitney 
and Mr. Hill have both explored it with care, and both have arrived 
at the same conclusion. The sandstone, wherever observed in this re- 
gion, rests unconformably on the argillaceous schists. It is seen in this 
position ten miles east of this deposite, and is found in the beds of the- 
strean:s in this vicinity: On the southern side of the axis, Messrs. Fos- 
ter and Hill found these two groups occupying the same relative position* 

Organic remains. — The fossil remains entombed in this deposite are 
by no means abundant, and are so imperfect, consisting for the most part 
oi casts, that it is impossible to identify species.. We have submitted 
such as were collected by us to Mr. James Hall, the accomplished palae- 
ontologist of the New York survey, and herewith append his report: 

^^I have examined the fossils submitted t© me from the limestone west 
of Keweenaw bay. The specimens, unfortunately, are all in the condi- 
tion of casts of the interior, and therefore the evidence is less satisfactory 
than if the shells had been preserved. The evidence from the whole 
together goes to prove that the rocks ixom which they were obtained be- 
long to the older Silurian period. 

" This evidence 1 will give in detail, so that you may judge of its value,, 
as well as myself; and you may give, what weight you think proper to it 
in your generalizations. 

^^One of the most conspicuous fossils (No. 1) is a species of maclureay 
not unlike the species from the Chazy limestone. All the species of this 
genus yet known have been found in the rocks of the lower Silurian pe- 
riod; and although many Hundreds of gasteropodous molluscs are knowa 
in the higher rocks, there is not one of this genus, nor any form ap- 
proaching it. I feel inclined, therefore) to regard this getlus as a lower 
Silurian type. 

"No. 2 is a fragment of a spiral gasteropod, either mvrchisomacr lox- 
onema; the sivrface* markings being obliterated, it is not easy to determine 
to which of thesse genera it belongs, its association with maclvrea is 
presumptivie evidence that it is a murchismtia, the species of which irfthi^ 
country are restricted to the lower Silurian rocks. 

"Among the acephalou3 molliBscs, the casts^of a species of anAonychim 
(Nob 3) are very condpicuoos. The species «re near A. nr&fet^fltf»of th% 
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IVenton lim^stone^ but are somewhat moie elongated^ and in this tetipetl. 
approach A. amygdcdina. ' 

<'A considerable number of specimens are of species belonging to the 
genus modiohpsiSy (No. 4^) apaong which are several bearing a close re- 
semblance to m. truncatus. Other specimens (No. 6) bear a very closed- 
resemblance to edmondia suhtmncata and E. smangmata of the Trentoiiv 
limestone, (Pal. N. Y., vol. 1, p. 166, pi. 36, figs. 2 and 3|) but these 
specimens, which are casts, show a greater aflSnity to modiolopsis in bar- 
ing the strong anterior muscular impression so characteristic of that 
genus. 

f^The specimens No, 6 are casts bearing a very close similarity to ed^ 
mondia ventricosa. (Pal. N. Y., vol. 1, p. 155, pi. 35, fi^. 1.) These* 
specimens cannot but be regarded as identical or closely allied to the spe- 
cies cited. 

"The cast bears no strong anterior muscular impression, but the laminas • 
between the beaks are impressed on both sides by prominent" teeth, which^ 
furnish sufficient marks to identify the species in this condition. 

"No. 7 is another species of the same genus ^ as the last, and is very^ 
closely allied, if not identical with a species from the Trenton limestone of 
New York. 

"The kptcBJKB (No. 8) have the characters of L, sericea, which initsr, 
highest range does not extend above the Clinton group of New York^ 
and is more characteristic of the limestone from the base of the Trenton: 
upward to the top of the Hudson river group, or blue limestone of Ohio* 
• "The species oiorthis (No. 9) is too obscure to be identified, but it pre- 
sents the characters known to me only in the lower Silurian rocks. ^ 

" The crinoid joints on specimen No. 10 belong to the genus glyptth 
crimes. The species is not more recent than the Hudson river group. 

' ^ The fragments of orthoceratites are too obscure to form any reliable opin- 
ions concerning them. The other fossils belong to bodies unknown to me- 
at the present time." 

From all of the facts, these fossils may be regarded as belonging to the 
earlier types of organic life. From the limited scale on. which these de> 
posites are developed, and the imperfect character of the organic remains^, 
it is impossible to fix their precise equivalents in the New York classifica- 
tion. The sandstones and limestones which we have described ma]^ 
be regarded as the equivalents of the Potsdam and Calciferou» sand* 
stones, the Chazy, Bird's-eye, and Black river limestones, and perhaps? 
of the Trenton and even the Hudson river groups. 

We have designedly omitted many facts with regard to the palaeoTOic 
rocks of this region; but in a subsequent report we purpose to descnbe 
their range and extent, and .also their fossil contents. In the execution 
of this task we shall be aided by, Mr. James Hall, who has investigated 
the Silurian rocks more thoroughly perhaps than any other American ge- 
ologist. ' . . 

r£sum£. 

Having thus, in several of the preceding chapters, delineated the boni^^ 
aries and described the lithological characters and mineral associations of" 
the different .systems of rocks embraced within the coj^r region, it will 
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«iot be deemed Ihapptoptiate to advert to th# varying conditions of the 
^arth; during the period of th^ir formation, . 

We .naay suppose that at one time all of this district formed ia patt of 
^thebed of the primeval oc^an. [ Adoptip^g the theory of a cooling globe, 
ure may Turiher suppose that, the waters werg in a heated condition, and 
diflEered essentially in cheqaical composition from those of the present 
oceans* Tfce ,earth!s crust was intersected by hurnerous, ppwerfuV fissures, 
•and the . communication between the exterior and interior was unob- 
slnicted. Volcanic phenomena were 'miich more frequent,' and exerted 
on a ^grander scale.. Each volQanic paroxysm would give rise, to power-, 
'iul,currents,a|id agitations of the water, and their abrc\dihg action in de- 
>taching* portions of the pre-existing rocks'; and depositing them in beds 
^nd layers on the floor of the ocean, would operate with greater intensity 
4han at J^he present time. We can trace the remains of one volcanic fiis-. 
sure extericjing from the head of Keweenaw Point, in a southwesterly di- 
rection, to the western liinits of the' district; and of another, in a parallel 
^direction, from the head of Neepigon bay to the western limits of Isle. 
Royale. Along tbf} lines of these fissures existed numerous volcanic 
vents, like those observed at this day in Peru, Guatertiala, and Java, which 
were characterized by periods of activity and repose. From these vents, 
wfere poured forth numerous sheets of trap, which jflowed ov^r the sands 
and clays then in the progress of accumulation. During, the .threes and 
convulsions of the mass> portions of rock would become detached, and 
founded siniply by the effects of attrition, and jets of melted matter be pro- 
. jcjcted as volcanic bombs through the air or water, which) on coolings, would 
• assume. iSpheroidal fornis ; while other portions of the rock, in astate of minute 
mechanical, division, would be ejected in the form of ashes and, sand, 
'which^ mingling with the, water, would be deposited; as the oscillations, 
subsided, .amon^. the sands and p^ebbles at the bottom of the sea. During 
the whole of this period of volcanic activity, the sands which now form 
the bai^a of the Silurian system werei ip the progress of accumulation, and 
became mingled with these igneous products. The level of the sea, as 
'evidenced by. the ripplq-marks, was subject to repeated alterations: some- 
' times it rose so shoal tha.t the marks of the rippling waves were impressed 
-on the ^ahds;. at Qihers,Jt sank: to Vfnfathonjable depths. 

In the. process, of .consolidation, the rocks became traversed, by numer- 
ous fissures, and the water, charged with llmcj was forced in like jets of 
steam, filling them with materials different from the enclosing mass. 
In this w?ty the .pores in' the conglo/heiate and the vesicles of the amyg- 
^daloid, were filled. . . ,. . . , . . . 

Thus ..giternatijag bands of igneous and .aquQous rocks were formed,* 
until :6nally the great crystalline .^nasses of greenstone were protruded 
^through the fissures, not. in'a liquid,'but in a plastic state, lifting up the 
bedded trap and conglomerate, and causing them to dip at high angles 
(torn the axis of elevation.. As the volcanic action diminished in energy, 
the detrital rocks enclosed fewer i^eoui^ products; and, when it ceased 

* Consult, passim, Deia Beche, (Survey of Cornwall,^ Murchison, (Silurian System,) and 
«>Prof4^8aorr£fikwui;i {li^f hcock, (— : vol. American^ Journal ot§dtnc€,} a»to the mocie df formation 
of the bedded. trap^ . / 

These belts hav6 diPteri'beeh^(Id8(iftbtfd 9S dike^, iTito \(rhh^ the molten' nftattef'^tobeeii '1r\|ei>.ted 
«loBgf ^e'lifi^s of li^st ra^istaHCej ilf tius ware the ease, %e oU|hiio<i(iiid'UMitfi, llki[i.tlk&^&es 
-of greenstone in the granite, cutting across the formation, for that would be the'line of least re- 
fi i ttt nc^ and pttMtreting the masB in aumerous ramifying ydne. We should expect to find the 



altogether, sand ixiA' clay; dfenffved^fratti; regioWd tel^otfe fi'6ni4ReliflfeS'0^ 
disturbance, were the only maiferial;^ which, ibr a tiiiie^ Ijverfe deposited dh "' 
th6 floor of the ocean. , .. / . 

To illustrate the n)atur<i of Vok'anic actibn'i We need only to rev^tt to ' 
instances which havie happened ^ifhin fh6 presfent ceh'fnry.* 'Sb rec^tiiljr " 
as 1S31, a mass of rock rose up fron^ the sea hear' thfe coast of Sicily, ^ 
'iV'here souridiugs had previously been made -to the depth of six hundred " 
feet. This mass, which was subsequently known aa Graham's* inland, 
rose gradually from the- water, until ijt attained an elevation of two hun- 
dred feet abotre the surface, and a circumference of three miles. It slowly- 
diminished to the circutntetence of three hundred yards, and in the 
course of three months sank eleven feet below the water, leaving a dan- 
gerous reef . , 

The formation of this island was attended with earthquakes jand water- 
spquts, and tlte effusion of vast quantities of st^am and vapor. The stlr- 
Tomiding water was covered with scorifie and the bodies of fishes. Frag- 
ments of rock were detached by the waves and currents, and deposited 
in the bottom of the sea. 

Now, if its bed were laid bare, it would probably be found to exhibit 
a section somewhat like the following : 

.1. A mass of volcanic rock, forming an axis or cone, crystalline or granu- 
lar in proportion to the rapidity or slowness with which it parted with its 
heat, and the degree of pressure to which it had been subjected. 

2. Volcanic breccia, consisting of fragments which had become detached 
aiid afterwards reunited with tlw fluid mass. 

3. Ooaise conglomer^e, composed for the most part of pebbles derived 
from the upheaved mass. 

4. Beds of arenaceous and Calcareous particles, brought dowti by the 
rivers of the adjacent coast, and enveloping the remains of fishes, if not 
too perishable in their nature, and of shells, inhabiting the surrounding 
sea. 

The conglomerates and trap tuffs would rapidly thin out as we receded 
firdm the volcanic focus, and be replaced by the silts and sedimients de- 
rived from the rivers flowing intb the sea. 

Such, we conceive, was the process by which the rocks embraced in 
this repprt were formed. The heated condition of the fluids, as well as 
the gaseous exhalations constantly escaping through the open fissures, 
would prevent the development of animal and vegetable life. 

junction between the igneous and aqueous rocks clear and well defined, and no marked charac^ 
teristics between the v^pper and lower portions of the erupted matter. 

This, however, is far from being the case. The ti/^per portion of the trap belts is highly ve- 
sicular, resembling pumice. Frequently we find an^^ular blocks of trap included in this paste, 
like ice which has been broken into fragments and afterwards reunited. We find sandstdne de- 
posited in the Jissuns of the amygdaloid, and angular fn]^mentB of the latter included in the 
sandstone. Between the two rocks there is no well-defined line of junction. The sand and peb- 
bles appear to have been thrown down while the latter rock was in a viscid state. On the other 
hand, where the trap is exposed reposing on the sandstone, the line of demarcation is clearly 
defined, the trap is less vesicular, ana the sandstone more changed. These appearances clearly 
indicate to our minds that the bedded trap fiowed like lava-streams among the sands while in the 
progress of accumulation, instead of having been injected in the form of dikes after the con- 
solidation of the strata had been effected. 

*Thi8 incident in cited by Mvurohi«on in his Stlarian System, and applied in illustration of the 
ibrnifttion of the itedded trap. • 
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When the igneous action became dormant^ the. water^ having parted 
with a portion of its heat, would absorb carbonic acid from the atmo- 
sphere, which, uniting with the lime held in solution, would be precipi- 
tated in beds slnd layers at the bottom of the sea. Tnis Humboldt con- 
jectures to have been the origin of the vast deposites forming the Silu- 
rian limestones. As the condition of the water cnanged, numerous types 
of animal life sprang into being, whose remains are so profusely scattered 
throughout the strata of that era. * ' 

NotS.— Since the foregoing chapter was written we have examined Dana's GJeoIo^ of the- 
Exploring Expedition, and find that his description of the volcanic belts of the Pacific islands- 
corresponds in many respect*! with those of the region under consideration. 

Thus, Msni, one of the Sandwich islands, is composed of compact and cellular basalt, and 
compact clinkstone; but at the northeaster;) extremity there is a clifif of conglomerate 300 or 400- 
feet high. In a pass through the mountains, Dr. Pickering observed it 2000 feet above the 
level of the sea, consisting of half rounded fragments of volcanic rocks. 

"On Oahu, the compact basaltic lava alternates at times with conglomerate and tufas. Many 
of the conglomerates are beds of rounded stones anit gravel, of the same material as the mour>- 
tains. Others are compacted beds of basaltic earth, and have a tufa character. The material in 
many places consists of true volcanic scoriae and cinders; the former twisted and ropy, and the 
latter looking like cemented pitchstone, and the whole is so loosely aggregated as to crumble in- 
the hands. The alter lation o5 the solid and confflomeiate lexers may be seen at many places. 
The latter are very irregular; graduating frequently into the finer kinds, and forming irregular 
beds." 

In describing the geological features of Kawai, another of this group, he remarks: "The con- 
glomerates ate very various in structure. Some are a coarse tufa; others consist of large rounded' 
masses — many thirty cubic feet in size, lying together, with earth and pebbles filling up the in- 
terstices. They contain all the rocks of the mountains, the most cellular, as well as the ^OBt 
compact. Near the descent into the Harapepe valley, not far from the bottom, there were 
masses of scoriae in the conglomerate, looking as if there had been ejections oi scoris in the 
vicinity while the island structure was in progress, and before the superincumbent two hundred 
feet of layers had been formed." 

Similar conglomerates occur at the Society islands, and the Samoan islands. **At the Fejee 
islands the coarse conglomerates pass gradually into a basaltic sandstone, consisting of fins 
grains of a very uniform texture. A still finer variety of compact structure resembles an argiU 
laceous rock, and might be mistaken for it from hand specimens. * * * ^ 

"At the Malt clififs the conglomerate differs jn hardness; but in moat instances bears evidence 
of the action of heat in the firmness with which the fragments are cemented together. They are 
sometimes found in close contact with the solid basalt, at first iteemins to be iinbedded in it. At 
many localities the rock will as readily break across the fragments of oasaltas along the material 
which unites them. These rocks are generally stratified; though the stratified structure is oflenr 
more distinctly seen in the distant view than on the spot. In «ome instances it^is minutely dis* 
tinct. The strata. are generally horizontal, but along the shores it is not unusual to find a lai^ 
inclination towards the sea. Some of the higher elevations of Vanua Lebu, (Fejee. islands,) 
consist of these conglomerates. The little village of Mathuata is over*iooked by a frowniBj^ 
bluff 2^0 feet in height." 
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CHAPTER IV. 

MINES AND MINING,' 

The extent and depth of the principal mines, — The effects of a knowledge 
of metals on civilization, — England^ her minerals. — The invention of 
gunpowder, — The steam engine. — The method of proving vei?is. — 
Stopeing. — Timbering. — Machinery for raising the ores. — Detailed 
description of the Lake Superior mines. — l^heir present produce and 
prospect of future increase, — Statistics with regard to the mineral 
wealth of d^erent countries. — The consumption of copper by different 
nations. 

The exploitation of mines affords some of the most splendid examples of 
human contrivance and ingenuity. In extent these underground work- 
ings surpass the proudest monumenls of architecture, and, with their vari- 
ous shafts, adits, and galleries^ constitute a labyrinth as inextricable as 
that of Crete. The largest architectural structures are erected to gratify 
the public taste, or commemorate some signal achievement in arts or in 
arms; but these subten*anean structures exhibit proofs of elaborate und 
perseveHng effort scientifically directed to what is practical and useful. 

To show the extent to which they have been carried, a few prominent 
examples will be cited. The engine-shaft of the United and Con- 
solidated mines in Cornwall reaches to the depth of 1,650 feet; 
and the length of the various shafts, adits, and galleries exceeds 
63 miles. The great adit for the discharge of the waters of the Gwen- 
nap mines, Cornwall, exceeds thirty miles.* The depth of the fa- 
mous silver mine of ^Valenciana, Mexico, is 1,860 feet. The workings 
of the Samson mine^at Andreasberg, in the Harz, have been prosecuted 
to the depth of 2,197 feet. The depth of the mines in the Saxon Erze- 
bii^e, near Freiburg , are, in Thurmhofer mines 1,944 feet; in Honenbir- 
ker mines 1,827 feet. The depth of the celebrated mine of Joachimsthal, 
in Bohemia, is 2,120 feet. The Eselschacht, at Knttenberg, in Bohemia, 
a mine which is now abandoned, reaches the enormous depth of 3,778 
feet. At Rorerbiihel there were, in the sixteenth century, excavations to 
the depth of 3,107 feet, and the plans of the works are yet preserved.f 
These excavations appear the more wonderful when it is considered that 
they were made before the introduction of gunpowder. The old Kutten- 
berger mine is an example of the greatest depth to which human labor 
has been able to penetrate,- and if, to use the language of Humboldt, we 
compare its depth (a depth greater than the height of the Brocken, and 
only 200 feet less than that of Vesuvius) with the loftiest structures that 
the hands of man have erected, (with the Pyramid of Cheops, and with 
the Cathedral of Strasburg,) we find that they stand in the ratio of eight 
to one. 

The products of mines have contributed in a marked degree to the ad- 



* De la Beefae and Burr. 
Humboldt, Co«mof» T«hime L 
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vancement of the human race. Withont a knowledge of their applica- 
tion to the useful arts, the human fomily would have remained in the 
rudest and most simple slate of society, dependent on the chase or the 
spontaneous fruits of the earth for the means of subsistence; or certain 
tribes, under favorable circumstances, might have become nomadic herds- 
men. This knowledge rests at the foundation of the three great objects 
of human p.ursqit — agriculture, commerce, and manufajCtures. 

To show how* intimately the metals are connected with the comforts 
and conveniences of life^ we need only to refer to our daRy observation. 
They afford to man. the j|;aeans of rapid communication between, distant 
points; they are essential in the construction of the roof that shelters him, 
in tlie prepaiatiou of the fopd that nourishes him, and of the raiment 
wherewith he is clothed. 

It will be found, too, that the greatness of a nation is as dependent upon 
the geological structure of the country as upon any peculiarity of its laws 
and institutions. England owes her pre-eminence among European na- 
tions as much to her mineral wealth .as to the principles oi her free consti- 
tution. It is pibbable that she would have been as powerful as we now 
behold her, had she never bieen successively invaded by Roman, Dane, 
and Norman. Long before the Christian era, her shores were visited by 
the Tyrian fleet, in seferch of tin to convey to the then emporium of the 
world. Her mineral wealth has been the main-spring of her prosperity; 
and were this exhausted, she would sink to a second-rate power. « It is 
this which has built her workshops and factories, and filled them with 
colossal machinery; it is this which has equipped her fleets, and made her 
the carrier of the world on the great highway of nations. Her exhaust- 
less supply of fossil fuel has made Swansea the smelting-house for the 
•copper of both hemispheres. It is this which moves her 20,000 steam- 
-engines, supplanting the labor of at least five millions of men, and per- 
forming it with a precision and. certainty which humian hands could not 
■attain. 

There are two inventions which have given the moderns infinitely 
greater facilities in the exploration of mines than were enjoyed by the 
ancients. Thesq are the inventions of gunpowder and the steam-engine. 

The invention of the former has been ascribed to the Arabian alchy- 
mists, but M. Reinaud. has shown that their claiai is without foundation. 
It was first used for blasting rocks in the Rammelsberg minee, in.thc 
Harz. mountains, . in the twelfth century. It was first introduced into 
Eiigland,. according to Mr. Watson, early, in .the seventeenth century, by 
Prince Rupert,, who brought over a. gang.of German miners and employed 
them in the copper mines of Staffordshire . It was not known in Somerset- 
shire until 1620, after which it became introduced into Cornwall. It has 
been supposed that it was first. used in the districts of Lelant,ZennQr, and 
Strives,. by two men, nampd Bell ajwi Case, who ,came from the East. 
They kept their. operations aprptqiind secret, sufferiijg, no one to see them 
charge ibe.hoks; hut fi man of Zennor concealed himself behind, a bolt, 
and discovered and revealed the mystery. ,. . 

..Thesteamengine. ha*|tt:aved as efficient an^uxiliary in the working, of 
mixies. as g.uupowder, and without its.aicl, many of the'mines of Ehrope, 
now profitable, would be rendered .»foxthl^ss» 

The advantages of this agent. h^vieioorbigifaphically described by Mr. 
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W^b^ter t^ . << Il^s 4W{ tb^ liwrs,: «nd the; b(j8rtmw? tiie^ri^poS^ <m hfafars ; 
it is in Iiigh\vay«, and beguis to expert iUe]f |^loi3^,theedurws>of laodicpn- 
veyances; it is ^tthe bottooi of ipiqes^ a t^w^atdd; Ib^ betojw tbef68a*eh's 
surface; it is in the mill, and in the workshops of the trades^ 'it aroijBrs, it 
pumps, it,€3&cavatej8^ itoames, itdraws^ itlifts^ it^hamm^cs^itsians; it 
weaves^ it prints." • 

.The first steana-ei^gine employed ift mining in Gr^at Britain was erected 
in Cornwall, between the years 1710 aqd 1714; naw, the steam^pittirer 
thus employed foi these purposes, accordUiig to Mr. W/ttson, may be dsti- 
mated as amountiiig.ta the labor of 150^000 horses, or that of 75(>J)0Q naen. 

In the Lake Sjapejfiarieopper region the position of the mines is* generally 
exceedingly fiivorable for ex^ojation; they are mostly sitnated in nhe 
loftv trappcan cliffs, which afford. gre?it facilities fox raising the ore and 
for drainmg the water. 

The usual iiaetiiod- resorted to for the purpose of mming a vein, the 
position, underlie, and bearing of which have been determia«l, is to sink 
jshafts on the lode where it i^ nem-ly vertical, or away from it where it is 
inclined, so as to intersect it at a given depth. In the laiter case, it is 
nacessary. tojexcayate much unprofitable ground in order that the working 
shaft. may be pferppuidiGuiar. Simultaneougly i^rith these operations, it is 
advisable to commence the construction of an adit-le^dr— a w^rk requiring 
the exercise of t^ie highest judgment and skill on the part of the mining 
engineer, riot only to select the most advantageous site, but to intersect 
the shaft at a given point. The adit-level often serves the double purpose 
of draining the mine arid of exploring" the countiy through which it passes. 
Where a lode is profitable, the adventurers often expend large sums to get 
rid of a few inches. of water. Professor Ansted. states that he has often 
known J'20,0b0 or ^30,000 expended in this way for the purpose of 
saving a^ single foot of water. We have before adverted to the immense 
sums expended at the Co.nsolidated mines on these olijects. 

The contents of the lode are attacked by means of horizontal galleries 
extending between the shafts. These are ordinarily diiven at the depth 
oif 50 of 6Q feet. Winces or vertical shafts are ofien started from the ex- 
tremities of tlie galleries,- for the* purposes of ventilation* and laying bare 
the lode. In this way the metallic contents of a vein are cut into a series 
of oblong blocks, .the renjpval of which is. called seeing. This is ac- 
' complijslied in two waysV-either fron^ above or below. Iq either case the 
excavations are disposed in steps, like a stair./ 0|ne miner cuts.out a rec* 
tangular mass from 4 to 6 yards in length and 2 yards high. While he 
is carrying forward this >york, anotlier. miner .aonjmences two yards be- 
neath the fii'st, and in the same manner excavates the rock beneatlLhis 
feet. In this manner as many .miners operate simultaneously as tliere am 
steps between tjie two horizontal galleries. As they advanpe, wooden 
floors are constructed for the purpose of sustaining the attle or rubbish. 
Such^portions of the lode, only are taken- down as are; supposed to.be 
sufficiently rich to pay for the extraction of the metal. .This method of 
■ working will be readily un.derstoo,d from an.-inspectioii of the, sections o4 
the. mines attached to the descripfionsip. this 'p^ 

'The ascent and descent of rthe miners is; effetcted by fi^Em&jQflf^J^ers 
placed against the .shiaft,. interrupted at every -Jen fetboi»s> by.flopys^ . ^n- 



• AdiireM before the Boston Lyceum. ^,g,^,^^^ ^^ GoOglc 
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TMitioiis for dsc^fi^ing and descending tyy machinery have been put in 
practice in the deep mines of the Harz, and other districts where the mines 
nave been worked to a great depth, by which a great saving of time is 
effected. 

The timbering of the shafts and adits forms in many mines a very 
considerable item of expense. In Cornwall, the timber mostly employed 
is Norwegian pine; in Germany, on the contrary, oak is chiefly used. 
Saeh kinds of wood as can be had at the least cost are generally used, 
though the importance of sound timbering in extensive mines is very great, 
and the condition of this portion of the work forms a considerable item in 
estimating the value of a mine which has been long worked. The quan- 
tity of timber in the Cornish mines is so great that it has been estimated 
that it would require one hundred and forty square miles of Norwegian 
forest to supply it. 

The quantity of timbering required in the Lake Superior mines i« com- 
paratively small, since the walls of the shafts are of firm and unyielding 
rock; but near the surfece, where the lock is broken and disintegrated, 
strong supports are requisite. 

The annexed sketch (fig. 18) will explain the method of timbering a 
horizontal excavation through which a tram-road is laid for conveying the 
ores to thiB surface*. 

Fig. 18. In the Lake Superior land 

district, the resinous trees af- 
ford the best material for tim- 
bering; and the tamaracjj, in 
strength and durability, will 
probably be found sjuperior to 
all others. The spars should 
be deprived of their bark, as, 
by retaining the moisture, it 
accelerates decomposition. 

The pumping of the water 
fi"om the mines, and the raising 
of the ore, in this district, have 
^been thus far effected principal- 
ly by horse-whims. At the Cliff 
iiiine it was th6 intention of the proprietors to put up steam machinery 
for this purpose during the past winter, which we presume is now in 
successful operation. 

This agency will ultimately be employed at all the mines, even where 
water-power can be made available; for, in a region where the climate is 
so rigorous as on the borders of Lake Superior, and where'er months in 
succession the thermometer does not range above the freezing point, there 
is too much uncertaihty connected with the use of the latter. In the 
stamping-mills, during the intensely cold weather, it becomes necessary 
to resort to ^res to prevent the steam from congealing on the engine, in 
long icicles, and the ice from forming on the stamp-heads. In an ex- 
tensively opened mine, giving employment to many hundred people, un- 
certainties of this kind must be avoided. The work must progress from 
day to day, the stopers following fast on the drivers. 
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^ The usual whim employed in the mines is exhibited in the annexed cut: 

Fig. 19. 




A vertical axis supports a drum on which a rope is wound and unwound 
the iope passing over fixed pulleys, called poppet-heads^ and being 
attached to the two kibbles or buck<*.ts, one of which descends as- the 
other ascends. In raising the heavy masi^^es of copper at the Cliff mine, a 
powerful capstan is used, in conmsxion with suitable tackle, by which a 
weight of several tons can be raiscnl. 

Having thus briefly noticed tht; g^.nojal nature of the exploration, we 
will now proceed to describe I lie prirxCi])al mines in this district; and to 
illustrate the method of working, a/id the progress of the under-ground 
operations, we have prepared s^jviral sections, taken principally from, 
surveys and measurements of M^ flill. 

CLiPF MINE. 

The ( /liff mine is situated on Keweenaw Point, about three miles frum the 
lake shore, in the southwest quarter section 36, township 58 north, range 
32 west. A range of elevated hills .sweeps round in a crescent form, trending 
in a south westerly direction, and forming the western boundary «»f tlie 
valley ot I'lagle river. In places these hills attain an elefation i»f 800 
feet, and towards the valley present bold mural escapmente, whilt^ on the 
side exposed to the lake the slope is gradual. -This range is ?romjv..N«d of 
trappean r^^eks. The summit is capped by a hard crystalline greofi?ti»n<», 
as at ihe Cliff mine, passing into a feidspathic porphyry, as at the* AJhion. 
Below, anil forming the base of the ridge, is a belt of granulai tx*\\>^ oc- 
casionally amygdaloidal. Between the two there is a thin t^eii <'l nJiuy 
chlorite about twelve feet m thickness. These belt« dip to tlie nonh i\l no 
•aneltj oi 45^. conforming in this respect to the inclination of th# dftnt;il 
iv)cks winch Hank the range on the north. Wherever vei^s are obst^ned 
in the gnjenMone, they are found to be pinched and barren; but vrlm-e 
they enicjT the compact or granular trap they expand in width, »n<l be- 
come o.hari»ed with metal. This trap has a good degree ol firmness, and^ 
consists oflabrador feldspar, ^nd chlorite. It has been remarked that the 
best rock in this region for productive veins is neither a crystalline gre(»n- 
stone nor a soft porous amygdaloid, but a granular trap, with occasional 
amygilules scattered ^rough it, and possessing a good degree of consist- 
ency. VYherej veins enter the greenstone, as before remarked, they be- 
come pinched ; where they penetrate the soft amygdaloid, they become 
scattered and lose thtimsdves. .. ^g,,,,,^ Google 



, ^be.lpde^i^f the.C^if'imne isseea.to occupy. A.breadt' or depre^n in 

the till, an3 thience can be traced to its base. It was discovered in the 
summer of 1845, and during the succeeding fall a drift was carried into 
the greenstone about one hundred feet, (see plan, A,) and between that 
point and the summit severaf othefs-werenopned'. ^li^n^StTdiscovered, 
the vein, could.only be seenintbe-uggefbeltof greenst6ne> th^ metallifer- 
ous zone beiag concealed by detritus. No one could have inferred from 
its appearance at that time that the enormous masses of copper existed but 
a short (Jistance below which subsequeiite3fpknrations^evealed. It was 
examined by, Djr. Jackson and Mr. Whitney conjointly, about the time of 
its discovery i v?ho reported that the surface indications werenot highly 
favorable. at the points where the vein. was exposed, but that, as it became 

^wider and richer in its- dawn ward -course, the cojnpany should by all 
means make a thorough exanain^ti0.a,by.UJiCQveiiug and-examining the 
veifiat the^base.of thO'iclifi'. • At tl>e;i^um|pait it apy;>e^ed hardly more than 
ian iiw^hior 'two iawidth: the ga5ng;ue.was mostly jprehnite, with copper 
asfio<asU^. with silver, inorusted with .be^tifi;il c^ll^ry. qrystals of red 
ojide. . Further down the vein wa§ again exposed; here it had expanded 
to 4he width of neajrly two feet, the veinstone consisting of a series of 
reticulations of laumonite. • . . " 

Up toth^is period, the sandstone. an4 conglomerate were, supposed by 
tawi-y to afford. the bept raining^groi^nd> afii that tp this source they 
were- to look for permanent supplies of /the s^lphurets of copper. 

During the winter of 1845-'46,;Some (Jerman miners, m clearing away 
the talus near the base of the cliff, disco veired a small loose specimen of 
mass copper. This stimulated them in their researches, which resulted 
in the discovery of the vein in the bel^ of granular trap (b) about twelve 
feet to the east, showing that it had been subjected to that amount of 

• heave or dislocation. From that poinU a level was: carried into the hill 
seventy feet before anything valuable was developed, when the great mass, 
J90 o^led, was struck— a fortunate circumstance, not only to the company, 
•biiit tQ the whole nliniog interest on Lake Superior. It gave encourage- 
-mentto those engaged in these pursuits, aujd- induced them to persevere* 
It also den^pnstrated the true source from which the loose .masses occa- 
sionally found on- the lake shore had been derived. It demolished the 

.-.fanciful thepTy advanced by a|t least one geologist as to the tra^nsport of 
the Ontpttfigon mass from Isle Royale, and showed that it v/as not neces- 

.. sary to re^rt to. icebergs and change? in thp relative level of land and 

', water to account satisfactorily for its. position. Prom that time to the 
present day, hardly a month has elapsed without developing new masses; 

, and thpir occurrence, so far from creating wonder, is regarded as a matter of 

. course. The largest single mass hitherto exposed weighed about fifty 
tons. ,^he position of the ma^s copper in the vein is indicated by the 
spaces between the dotted lines marked M, while the intervening spaces, 
marked S, afford stamp work. 

. : Iti will be sepn, by reference to the plaa, that the levels 1 , 2, and 3 have 
beeii e2^>^nd^d north^s^rdly into the greenstone before described^ but in 
:no in^tap^e has the vein been found after having pierced that rock. This 
:apses probably, frpfla the lateral dislocation .before referred to, the. true posi- 

, tionpf the vein being twelve feet to the west. . As a matter of curiosity 

i.eveA>^t Dfould be desirable to cjo%4uti»id^l«qpinetbeextek 
and th« character of, the vein where it eut^s^tj^^.jgjipgpjj^ne. . It will, 
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without doubt, be found l^s metalliferous at that point than iu, the^.gmnu- 
lar trap which contains the present workings. 

The deepest shaft in this mine has been sunk 270 feet below the sur- 
face. The other two-are little less in depth. The adit, which drains the 
mine to the depth of 100 feet below the first gallery, has been ^xt^nded 
750 feet. The amount of stopeing and timbering, and the disposition of 
the aille, or mbbish, will be seeniJy inspecting the plan.. 

The force employed in this mine at the present time consists of 160 
men. The mine is under the management of Oapt. Jennings, who has 
displayed much energy and judgment m developmg it. If any criticism 
may be allowed, it would be to the effect that there has been no increase 
in the force for the last eighteen months. The openings in the mine 
should be in advance of the stope work. By pushing these forward the 
country is explored, ample space is given. to the miners to w©rk, and op- 
portunities from tine to time afforded to increase the force. 

The machinery employed for raising the ore and freeing the mine fr^m 
water is admirably contrived; but th« mine is now so thoroughly opened 
that the company will soon substij;ute a steam-engine in uie place/of 
horse-power. The stamps erected* here were the first which operate^ 
successfully, and have served as a model for the mines in other parts of 
the district. 

The connexion between the different parts of the mine is exhibited in 
Plate VIII, which is to be regarded as a plan, rather than a landscape. 
The cliff in the back ground consists of the crystalline greenstone before 
described. The vein traverses it in a nearly perpendicular direction, 
pierced by several galleries which extend no great distance, as will be 
seen by reference to the section, Plate VII — the vein here proving to be 
contracted and meagre in metal. The mining ground, represented i;i 
Plate VII occurs below the cliff of greenstone in a belt of amygdaloidal 
trap, and the relations of the two rocks are exhibited in the plan last re- 
ferred to. The poppet-heads and whims for raising the ore and water are 
seen at the entrance of the shafts. The building near the centre is use*" 
for calcining the rock preparatory to stamping it, assorting the ore, and 
cutting the mass copper. The building on the extreme right contains 
the stamps and washing apparatus, which will be described in detail in 
another chapter. The productiveness of this vein may be inferred from 
the amount of stopeing which has been ,done, which is represented by 
the dark portions in the section, Plate VII.' The disposition of the attle 
is also there represented. 

Prom the reports of the trustees rendered in 1849 and 1860 we gather 
the following information: 

The amount of capital stock paid in by the stockholders = $110,000. 
The personal effects of the company on the 1st of December, 1848, weie 
$140,982, leaving a surplus of ^111,105 — a sum a little more than equiv- 
alent to the entire capital stock. This statement does not include the 
mine, with its fixtures and improvements, such as the stamping-mitl, 
furnace, &c. 
9 
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' Thenett pfodiicts of the mine, and' the exjpierises 'of mining proper, 
ftom the comq:ienceKient^ are given below: 

Producta. Expensffl. 

.1«46 . .... - - S8,8T0 95 $32,203 44 

1847 . . . .-. 70,9TT 32 61,737 85 

1848 - . - . 166,407 02 67,667 58 

1849 . . .... - 244,23764 106,96877 

•This embraces such expenses only as were incurred at the minej 
those of insurance, commissions, freights, &rG., are excluded. The 
cost of transportation to Boston is $15 per ton; to Pittsburg, ^7 50. The 
incidental expenses amount to about 20 per cent., in addition to those of 
ptiiiiing. 

The company have erected the necessary works at Pittsburg for smelt- 
ing and refiairig the copper, and they estimate that the shipments for the 
year ending December, 1849, will amount to 660 tons of refined copper. 

The product of silver for.the year 1849 was $2,365 30. 

The following table exhibits the monthly products of the mine for the 
two years ending December 1, and the character of the ore. It will be 
seen that, while the amount of the barrel and stamp- work has increased, 
the amount of mass popper has slightly diminished. 
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North American mine. — This mine is situated in the NW. quarter of 
section 2, township 57 N., range 32 W. Its geological position is similar 
to that of the Cliff mine before described, both being in the same range of 
cliffs, ajid occupying adjoining quarter sections. The veins, however, are 
distinct. From the surface to the point B, in the smaller shaft, the lode- 
dips 23° below the horizon, where it is intersected by a small vein or 
feeder, beyond which, in its downward course; it dips but one foot in six. 
The following sketch represents a cross-section above the point B. Here, the 
lode was found to be of little value, contracting to 
a foot or eighteen inches in width, and affording 
stamp work of an inferior quality. Below, it in- 
creases in width, and becomes highly metallifer- 
ous. At the point C, another feeder comes in^^ 
which, like the foipier, enriches and expands the 
lode still further. The walls are very variable. 
In gome places, they contract to a mere fissure^ 
again they expand to lfe\jen feet. This expan-' 
sion is observed where the vein C comes into- 
the main lode. Through the entire length of the lower level, it has been 
found good, containing in some places mass copper. From an examina- 
tion at the depth of ninety-five feet, it is inferred that the veinstone is 
3 or 3^ per cent, richer than that taken from the second level. The stamp- 
work, at present, yields about 7 per cent. This estimate, we are aware, 
is 3 per cent, lower than the agent rates" it. From every bunch of ore 
containing 30 tons there are taken 4 tons of what is called barrel work^ 
yielding 40 per cent, of copper, and the scddition o£ the masses at 60 per* 
cent., will make the average yield of the contenfe entire not far from 
9]^ per cent. 

The gross amount of copper taken from the mine during the past year 
is not far from 1,400 tons, which will yield 129 J tons of pure copper. 

The mine has not been opened sufficiently, except within the last seven 
months, to admit workmen to advantage. • Thirty-five tons of copper 
have been sent to market during tTie past season, and the product for the 
next season may be safely rated at 200 tons. When fairly oftened, it 
will annually yield from 4C0 to 600 tons of pure copper. 

The stamps connected vrith this mine are the best hitherto erected in 
this region. They are driven by a steam-engine, and with eight stampers 
are capable of turning out 80 or 90 tons per week. 

Appended to the section is a i^ew of the vein as it appeared at the 
point A, ill the lower level, 180 feet below the surface. A sheet of native 
copper, one foot in diameter, tvas seen to occupy, the foot- wall, arid to ex- 
tend from the bottom to thatop of the gallery. The other portion of the 
vein, one foot in thickness, was composed of calc-spar, quartz, chlorite, 
and epidrfte, filled with 'small spangles of copper. Its course is N. 58^ 
W. — cutting across the fl)rmation.: : : : . 

This mine at the presint time gi^es; employment to 61 miners and 24 
surface-men. The monthly pay of- thd foriiier -amounts in ecuch case to 
$24; of the latter, $20. • : :•' — ;•:. 

These workings have heen prosecuted .itnclcir injahy disadvantages and 
discouragements; but through the energy '^f -Mr; John pacon, ilie agent^ 
they have been overcom^, and: title Coinpaiiy.are in the possession of one 
of the most valuable mintes in tfiis regicHil C^ooole 

• -^ -■' , •...•• . . ' '^5 'f ^ ^ o , 
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Minjiesoiamine. — This mine is situated about two rtiiles oast of thfe 
Ontonagon river, md fifteen miles from its mouth, (NW". quartet section 
.15, township 50 N., range 39 W.) The trap ranges here run in a NB. 
and SW. directioii, and attain an elevation of about 700 feet above the 
lake. Like- the range of Keweenaw Point, they are flanked by sandstone 
^and conglomerate,, dipping northerly, besides contaitiing intercalated beds 
of these detrilal rocks. , The section of the adit appended to the plan of 
this mine shows the relation of one of these sedimentary beds to the 
igneous formation. 

This vein belongs to a system totally distinct from that of Keweenaw 
JPoint. While the latter system crosses the formation at nearly right an- 
gles, the former has a course and inclination nearly confoirmable to those 
of tne accompanying sedimentary rocks. " ' 

The inelinaiion of this vein is north 52^, whicjhi is parallel with the 
sandstone seen at^the base of the hill. (Vide section of the adit before 
'referred to.) The veinstone consists of epidote, chlorite, quarfz, and calc- 
spar, distinct in character from the wall-rock. The walls of the . veiQ 
.are, for the most part, ,well defined, exhibiting the grooved and polished 
appearance, termed by the Germans slickensides. Throughout the gangue^ 
copper exists in masses, bunches, and spangles. Silver occurs in places 
in connexion with calc-spar and chlorite, one specimen of which weighed 
eight ounces. In the spring of 1849, we examined this mine before any 
.stopeing had been done. The drift had been extended between the two 
shaft$p 156 feel apart., At the point of intersection between shaft No. 1 
and the drift, a mass of nearly pure copper five feet in thickness was ex* 
posed, occupying the hanging- wall. A few feet east, it was observed to 
chaqge its position and occupy the foot-wall. The sheet copper appeared 
to be nesirly continuous between the two shafts. The width of the veia 
at thejpointwhe^e the level intersects the shaft No. 1 was found to be 
eight feet, but at sh^ft No. 2 contracted to^ three feet. This increased 
width is due to a feeder or branch which intersects the mayx lode 
-and becomes merged with it, where shaft No. 1 is sunk. To the west of 
Ihis point, a drift has since been extended eighteen feet in length and 
thirty-efglit feet below the surface. Here, the vein expands to eight 
feet, and is almost entirely filled in with sheetsv of native copper, 
Shoots branch oflT from the main mass, occupying the fissures, so as to 
mterpose a brazen barrier to farther driving in that direction. These 
masses can only be reached by stopeing from the adit-level upward 
until they are intersected, and then driving along their sides. By means 
<)f powerfql sand-blasts placed between the sheets and the hanging- wall, 
they can bje thrown down; after which, a great amount of labor remains 
to be performed, in cutting them into blocks, s^o thatithey may be removed 
jo ♦the surface j where they must undergo still another subdivision into 
blocks of one or two tons weight, that they may be transported to the 
river. The sheets between shafts Nos. 1 and 2, where the vein was sloped, 
yielded no masses of any great thickness. At shaft No. 2, 42 feet 
below the surface, a mass of copper was struck, and the sinking contin- 
ued beside it to the depth of 55 feet, which was found extending into the 
level westerly. Portions of this mass were taken down, while other por- 
tions remain on the hanging-wall. These points are indicated by the 
letters M, M. Here, the vein is five feet in width, composed not en* 
tirely of materials distinct fiom the wall-rock, but of intercalated portions 
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trap. This was the character of the vein betTv^en shafts Nbs., I md 2. 
In shaft No. 3, 180 feet west, the vein is 28 inches in thickness, including- 
nhe rocky portion, and presents the following section: 

1. Quartz and chlorite, with copper in strings and 
bunches. 

2, 3. Beds of rock, similar to the wall-rock, with 
thin sheets of copper filling the seams, in sufficient 
abundance to pay for working this portion of the vein. 

4. Quartz, chlorite, calc-spar,and epidote, contain- 
ing a large per centage of copper, in masses, bunches, 
and disseminated. 

In certain portions of the lode, these beds of rock 
V disappear, the whole matrix being filled with materials 
distinct from the walls. 

Accordingto the statement of Mr. Knapp,the agent of this mine, whose 
energy and zeal in explori^jg this tract we have noticed under another 
iiead, there were taken from this mine, last yaar, (1848,) eleven tons of 
•copper, seven and a half of which were included in the mass raised by 
ihe ancient miners, the position of which is indicated in the plan. (See 
jshaftNovl.) 

This was sent to market before the company had fairly commenced ope- 
'irations. During the past season, there have been taken from the mine 
S7 tons of copper, in masses, estimated at 75 per cent., and 700 tons of 
:3Stamp-work, estimated at 6 per cent., making in the aggregate 84| tons 
of pure copper— rthe mliss of the Veinstone yielding nearly ll| pet cent. 
"TTiere are now exposed, in the shafts and levels^ about 30 tons in masses^ 
i'esides a considerable quantity of stamp^work. 

A year has not elapsed since this mine was opened, and none of the 
;;{shafts haV6 been extended to a greater depth* than 57 feet. No mine in 
the country has produced so great an amouiil of copper,, with the same 
amount of labor and capital expended. We cannot find its parallel in, the 
%hole4iistory,of copper-mining, wherever prosecuted. 

Plan of the mine. — An adit-level is now being driven from the base of 
the hill to intersect the vein, at nearly right angles with its course,, at shaft 
No. 3. Its length, when completed, will be 375 feet. Thence, it Will be 
extended along the course of the vein so as to strike the several shafts .. 
Shaft No. 1 will be intersected 77 feet below the surface; shaft No. 2, at 87 
feet; and shaft No. S, at 86 feet. The shaded portions represent the pre- 
sent workings, while the light portions show what remains to be accom- 
plished. The ancient workings are indicated by a series of oblique lines.. 

The Minnesota vein can be traced along the surface for the distance of 
a mile or more, and in this respect it admits of the emploj^ment of a 
greater number of miners than any vein yet discovered in the copper re- 
gion. The containing rock is a dark-gray, mottled trap^' of a giranulap 
texture, with occasional almond shaped cavities through it. It breaks into 
jhomboidal blocks, and readily yields under the drill. Its constituents are 
liornolen<ie, feldspar, and chlorite. 

The section of the adit protracted 300 yards north cuts no less thafn six 
veins, softte of which conforni in dip t6 the vetri no^ Wrought, while 
ethers intersect thfe rocky planes perpendicularly.^ 

'Th6 cpmpany now employ 84 men, about one-half of whom are as- 
signed to the liiitie, while the other half 'ate employed in^erectiug the 
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necessary buUduigs. Tl^e;s4^;wUl cops^tof .a[whj|«3arl^ for;; 

calciniixg suid ^sorting the ose, astg^aapuig s^iid; wastogtmill, wltli a 
saw-mill att^cU^d, They have alrp^-dy erec^tfd &ve dweiliug houses^ . 
two 3njitheries,, two bajias aud other. oUft-huil^ngs,. suidf a cQinnix^dious . 
warehouse, on the right bank ojf the Qntoaag^oa. They have constructed , 
an excellent xoad to. the river, 3i oiiles.distaru, and x>leac^ and culti- 
vated about 45 aqre$ of laud. They aai$ed during the psist year 500 
bushels of potatoes, 300 bushels of tuniips, and oth^r vegetat#les. This ' 
work seems alnOjO^t incredible, when it is considered that, a year ago, 
there was hardly a tree felled on the location,. hardly a cubic. fopt of rock 
excavated from the vein, 

NoHlvwest Twwe.—rThis.mine is situated, on Keweenaw. Point,, (section 
15, township 58 N., range 30 W,_,) in the same belt of trapjp which 
are cofttained the. Cliff and North. American mines. ,. It occurs on the 
southern slope of the northern trap range, and overlooks the, vajtey of. 
the Little Montreal river. ♦ - 
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The above sketch will convey an idea of the nature and extent of the 
workings. The rock is a dark gray compact trap, occasionally amygda- 
loidal. To the north of s^afc"*No. 4, occurs a belt of conglomerate aSout 
12 feet in thickness, with a northerly inclination of 40°, reposing on a 
brecciaded trap. Within a spabe of 300 yards aie three dfstinct and Well- 
defined veins > whose bearbrg and underlie are as follows: - 

East vein, beariu'gn(i>rthi6i^ east, underlie 8^ east. . . .. : 

Middle vein, « '' 1^ west, «" '8^ We~sr. " 

West vein, ^f . '^ IT^ west, . ^^ ;12° wiei^t.. ; ■ 

It i« not improbablr that all may ultimately be found to 'cotiverge a(nd' 
fonii a single lode of great poweil. The main workings have been prose- ' 
cuffed on the easterd vein. An adif-levellms been dri1ren>500 feet- wherr 
extended 136 feet ferther, il will' intersect sh^ft No: 4,' at tbe depth of 73 
feet. Anothei- gallery has been Opened, 60 feet' beldw, and a portion of: 
the lode r^mc^ved, the ^topeSfig being represented by the shaded linfes. 
The vein, along the conrse of the adit, is xvell defirted> and varies in 
width from a few inches to 't\vo feet. In the northern part,' where the? 
present workings are' pr(>$eettted, it expands to 2^ feet*,' and ' is "highly 
charged with copper; - ; .: . - i . 

At the -Aortherrt cxt^en^ifty of the second level, the Vein' iiSSl inches in 
width. , At the = bottom of shaft No. 3r^ 90*fe<jt ftbrti' the; suffacel, l,he Teitl ; 
is observed to halve a gfetfter exjf)ansioil than at any iiltisThiediate' point.* ^ 
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Its impregnation appears to have taken place at two different periods. The 
western scam is ^otnpbsed of chlorite and calc spar, with but little quartz; 
the copper occuring disseminated and in thin plates. The eastern seam is 
composed of quartz and calc-spar, with but little clilorite — the copper 
occurring in masses, bunches, and strings. 

Where the fissure was observed to be subsident, the walls came almost 
in contact. Where, on the other hand, the fissure was nearly perpen- 
dicular, the vein had the widest expansion. 

Two shafts have been sunk on the west vein, each to the depth of 60 
feet. From one of these a level has been extended 80 feet, and a 
portion of the lode removed, and masses weighing a ton and lip Wards 
have been taken down. This vein promises to be of great value. 
The product of this mine, according to the best information, up to the 
present time, has been 50 tons of mass copper, yielding 50 per cent., 
and 500 tons of 8 per cent, stamp-work. The present force employed 
consists of 53 miners and 42^surfacemen. 

Copper Falls^ mine, — The old mine is situate(?on the northern slope of 
the trap range, about two miles from the lake shore. Within that space 
there are four alternations of trap and conglomerate. The»belt in which 
the lode is situated is only a hundred and fifty feet in thickness, and dips 
northerly at an angle of 33*^. A belt of conglomerate reposes upon it, 
forming the northern slope of the hill 5 while a belt of metamorphosed 
sandstone, fifty feet or more in thickness^ occurs below. The annexed 
sketch ilhistrates the relative position of the igneous and aqueous rocks. 




So long as the workings were confined to the belt of trap, the vein was 
productive — yielding stamp-work and masses, the largest of which 
weighed 12 tons. On striking the sandstone, however, it was observed to 
change in its mineral cqn tents and richness. Th^ shaft E, has b^n ex-, 
tended through the. sandstone into the belt of trap below, and the fissure 
appeared to be continuoijs through the different formations; but at the 
depth of 6 feet in the sandstone, the vein had contracted to fpur inches. 
Shortly after the intersection it was observed to branch — one branch dip- 
ping rapidly to the ,west, and ttie other to th« east. The shaft was con- 
tinued perpendicularly through the sandstone? thi|8 losing sight of bpth 
branches. On reaching the lower belt of trap, a drift was extended to 
the right and left, to the distance of X8 ](eet, without intersecting either 
branch. In. this stage the workings were suspended. It is desirable 
to have these. workings continued still further, a^ they will sqlve one of 
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the most interesting problems in the mmeral region *-t. e.y the changes* 
which veins undergo in their passage through different mineral planes. 

The company are now develojring a vein between sections 11 and 12, 
known as the Childs vein. Its geological position is the same in refer- 
ence to the sandstone as the one before described. It bears east of south, 
and dips westerly. A few feet to the west, another vein can h^ traced 
along the surface, in which maybe seen pits which were sunk by the 
ancient miners. An adit has been commencefl, which will be extended 
256 feet, when it will intersect the shaft on the Childs vein at the depth 
of 64 feet, and in its progress develop the other vein. 

The belt of trap is much wider at this point than at the abandoned 
mine. In sinking the shaft, some masses of copper were found weighing 
from thirty to fifty pounds; but the disseminated copper was incon- 
siderable. 

Near the centre of section 12 is another vein, on which a shaft has been 
sunk to the dejjth of thirty-seven feet, without^ having developed much 
copper. The vein is about a foot in width, the gangue of which consists 
of calcareous spar, with traces of chlorite. . The shaft is* in the upper 
portion of the trap belt which underlies the sandstone at the old works, 
and takes into its composition a large proportion of chlorite. 

Thirty rods to the south-southwest is another vein of much greater 
promise. The course is nearly north and south, and the matrix consists 
of prehnite, highly charged with particles 6f copper. 

The total product of this mine up to the present time is as follows: 
Copper masses and barrel-work, averaging 70 per qgnt. - 90, 959 Ibs^ 
Stamp- work, averaging 10 per cent. - - - 497,600 " 

Total - - • - - - 588,459 '' 

The Northwestern mine is situated in the same trap belt as the North- 
west — the same stratum of conglomerate showing itself near the brow of 
the hill. It is in section 24, township 58 north, range 58 west. The vein 
crosses the formation, bearing northerly. Two trial shafts have been simk 
to the depth of twenty-four a|id thirty -six feet respectively, which yielded 
copper, in masses and disseminated, in considerable abundance. The in- 
dications are that this is a vein of much power, and the company in 
possession ought to test it thoroughly. 

Phoanixy formerly Lake Superior, mine occurs in the bed of Eagle 
river, about a mile above its embouchure. This^ tract was among the 
first located in this region, and this company among the first to embark' 
in mining adventures. In the early days of copper-mining, this lode was 
represented as possessing unparalleled richness — the silver far exceeding 
the copper in value; and these representations contributed powerfully 
towards the creation and maintenance of the copper mania which prevailed 
for a time throughout the eastern cities. The most extravagant ex- 
pectations were formed, and the most exaggerated statenients* made, as to 
the mineral wealth of the country.* JVIany were doomed to a speedy and 
bitter disappointment; but the ultimate effects^have been to divert capital 
into a new and untried channel, and develop the mineral wealth of a 

*The first report of the trustees contains a statement of tbe result of an assay as follows : 
In a ton of rock — ' ' *' 

SilTCf, 152.56 pMriflA, taltied at . ' - ^ - - - $3,053 20 

Copper, 203.57 poandsi valtied at ^ - * - - - 83 57 
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,i^ioQ whiahj but fot tii«se representstapns, .laight have reiaained fof a 
long time u»e;x;plored. 

' This vein^ as before remarked; js situated about a mile fiom the take 
shore; : and. betweea these two points there are no less than seventeen 
alternations of trap and congtouierate. From the fact that veina exhibit 
great disturbance and great variableness in their metallic contents ia 
their passagie through different belts of rock, it is evident that the best 
mining-ground lies sojuth of these alternations. In that direction, how- 
ever, it is circumscribed by a belt of hard, crystalline greenstone, in 
which the veins are seldom well developed. 

: The lode is seen in the bed of the stream about a thousand feet above 
the main shaft, where it is distinctly marked. The matrix consists of 
calC'spar, prebni^e, and radiated quartz, con tainipg native copper in serines 
and disseminated. It is from one to two feet in width, and bears north 
17^ east, with, a slight dip to the east» Thence it is to be traeed down 
the stream, occasionally concealed by loose. roeks and gravel. In tlie 
. winter of 1844, a trial shaft was commenced at this point, on the left bank 
of the stream; This, however, had been prosecuted only to the depth of 
twenty feet, wherf it was, under the direction of the mining engineer^, 
abandoned, and another shaft commenced ifurther down, the stream. Here 
there was no appearance of a vein; no gangue distinct from the wall-rock; 
no powerful fissure to indicate the dislocation of the mass; no polished 
surfaces on the face of the cliff. The true position of the vein was several 
feet to the east, in the bed of the stream; but it was not apparent, frpm the 
accumulation of water- worn materials. The shaft was sunk through a- 
dark-biown ^mygdaloict, with little adhesion between the particles — the-- 
amygdules being filled in places with native copper, exhibiting occasional 
points -of silver. This peculiarity could be traced for a distance of eleven 
feet from the stream, becoming less apparent as it receded from the bank. 
On the immediate bank, liowev^er, the rock was less amygdaloidal, and 
took in a larger proportion of chlorite.* The cliange in the location of. the 
shaft was injudicious in two respects: t. Tf^he old shaft was on the vein, 
and, had it been prosecuted, would have proved it, while the new shaft 
was not on the vein, but to the west of it. 2. It was located so near the 
river bank, that the water percolating through (he fissures proved a con- 
stant source of annoyance, in the progress of the work. 

In his report to the company, the mining engineer represents the vein as 
eleven feet in width — sl vein of greater power than any three thus far 
discovered in this region — eighteen hundred feet in length, as far as known, . 
and containing: an amount of ore, already exposed, which could not be 
exhausted within the present generation.** Its richness was unparalleled. 
As. the shaft was continued downward, the indications of copper became 
less apparent, until finally they disappeared altogether, and nothing was 
brought up but' barren rock. 

At the depth of 60 feet, if we mistake not, the miher&cam.e to a pocket in the- 
rock filled with gravel and water- worn accumulations. They then drifted 

.."* We quote fi^om thQ^epon: *^Tiie i/hcde known lerigtb' of tlievvelrvi8ftboutsei$tht0ea^h.tittdtod 
f^et. . if« loidtk is sali^'nctifriiy jifovtd, to ■b^^tUven/tet for t/ie .(/.iaain^e pf tWQikmfkrtdJtet^ arui itifs 
probable that it will hold a workable width throughout the e^hteen hundred feet. It m obvious, 
thut there is an adequatf) quantity of ri<;h ore.iu tUia.vein to. render the wovkvery prodtabie, and 
that there is no danger of exhausting the ore, even should it give out at the depth ot' on« huudred 
feet, of whicjdil^f) iu.no prpbabilitjr. * » * It tiie orj runs^out.^^ a con^iderable.depth, say 
two hundred^fecjl^it will beja matter of little importance tg tA«.jiri;«n|lt,g^/(4f^(i0*^;/^(^]^ i^.ta^iz- 
tt fo |N/#tfr><y.;' * ■ * 'Digitized by LjO- 
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under the^ bed of the stream in pip"suUof tjie vain, but were masucQpssfult 
In removing the water-worn materials, they found numerous boulders of 
copper, varying in weight from half an ounce to 600 pouuds— so numer- 
ous, indeed, thai portions of the gravel were profitably washed for the 
metallic contents. In this connexion was also found a mass of natiii^ 
silver weighing eight pounds — ^the largest yet discovefred in this region* 
The main shaft was carried to the depth. of 75 feet,, when the working* 
/ were suspended; nor have they since been resumed. 

That there is a vein of great richness on that location, and in the vi- 
cinity of the present workings, is evidenced by the nunaerous water wora 
masses of copper found in the bed of the stream. They have no^ come 
from far. As the matrix of the vein is more yielding than the associated 
rocks, it frequently prescribes the direction of a stream and forms its bed. 
That will probably be found the case here. The pocket before de- 
scribed was excavated by the agejicy of the stream in the gangue of the 
vein. 

The west vein on this location, known as Sheffield ii, Nott\s, i& 
about t.l inches iii width, and be^urs north 19° west. The veinstoixe con* 
sists of chlorite and calc-spar, traversing greenstone, restin§^oa..a poroi|&> 
amygdaloid. A trial shaft has been sunk, which afforded mdic?itions.af 
considerable value. , . 

Lac la Belle mine — Bohemian mine. — ^The workings of these com* 
panics have been prosecuted on the same vein— those of the former in 
the base of the Bohemian mountain, thowse of the latter on its summit. 

This mountain rises to the height of 864 feet above, Lac la Belle, and 
from its summit is afforded a view of great extent and Ijeauty. The rock 
consists of chlorite and feldspar of a highly crystalline texture, and ap- 
pears to be of an age. posterior to the bedded trap ;n which the mines be« 
lorei described are situated, since these beds are found dipping from it 
like the strata .of detrital rockl. It \^as protruded in vast irregulm* masses^ 
forming a continuous line of elevattoh. The metallic contents' of this 
rock are entirely distinct from those of the bedded trap. While the latter 
is characterized by veins oi native copper, the former abounds in the 
sulphvret$ of copper, such as the gray and black sulphuret and copper* 
pyrites. 

Two sets of veins have been observed — one bearing north 36^° west, 
which appear to be the main ones, and another bearia^ north 80° east. 
The gafigue consists of calc-spar, chlorite , and quartz. Two shafts have 
been sunk near the sununitoi the hill— :one to the depth of 106 feet, the, 
other to the depth of 75 feet — without developing a rich vein. 

The Lac ,1a Belie Company extended a drift into the hill, 30d feet 
above the lake-level, to the distance of nearly 400 feet. They found the 
veia 18 inches in width, and rich in the sulphureta. Their main eiSbrls, 
however, have been concentrated on an ajjlit which ptarts 25 feet i bove 
the level of the lake, and has been drivexi 900 feet. As they have > cb- 
ably left the'main vein in the prosecution of the work, its value cat.ir.:t 
be determined at this depth without a cross-cut. 

No place on Lake Superior affords greater facilities for mining; and the- 
efforts of the compapy deserve to be. crowned with success. . , 

Quincji/ mine is situated. near Portage llake, on section,26, towjQship 55^. 
range 34. The surface of the country rises' somewhat abruptly from the • 
water, not in broken cliffs, but rounded hills. The elevation of this 
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\iiaihei$, by estimation, 400 feet. ^ The rock is a dark-brown trap, corn- 
loosed of hornblende, feldspar, and chlorite. The vein bears north 43^ 
-test,- and dips rapidly to the north, corresponding with the course of the 
fctmation— the only ihstahce of the kind observed on Keweenaw Point. 
A string or branch was observed in a ravine near by, bearing north 46^ 
' w«?3i, which yielded native copper in sheets of considerable size. This 
avne, at the time of our visit, had not been sufficiently .developed to ea- 
.able qs to form an opinion £^s to its value. 

JFbrsyth mitie occur^ in the southeast quarter of section 33, township 
.67, range 32. The yeini, which bears north 9J^ west, is distinctly seea 
cottihg ahill, which ri$^s.a hundred feet above the surrounding plain. 
Vpxtro years ago, a shaft was suhk to the depth of 70 feet, and two others to 
«ii inconsiderable depth, siHce which time the work has been abandoned* 
As the water had filled these excavations, it was impossible for us to ex- 
amine the vein critically. Prom the veinstone brought to-day, copper in 
stiee^ and cjiss^minat^d was found in considerable abundance.. Native 
silTer was aliso found in this association to an extent thus far unobserved 
in any otfier mine on Lake Superior. The external indications here are 
ftvorable; but We are not advised whether the company purpose resuming 
'Operations. 

Albion mine is situated in theisame bluffs aa the Cliff and North Ameri- 
'4Ssm^ on sekion 11, township 57, range 32. The cliff, which attains an 
cfevatiojn of nearly 800 feet above the lake, is composed of a hard 
ciystalline greenstone, passing into a porphyry, where the crystals of 
fildspar are imbedded in a matrix of hornblende. On the western slope, 
m thin but well-marked vein, filled with arsenical, pyritous copper, is ob- 
served occupying a depression in the soil for k distance of 80 rods. Mr. 
Stevens, the agent of the company, informs us that at either/ end it 
imnches into numerous strings and become^ lost* 

On the southeast side of the bluff, ^a shaft has been sunk to the depth 
of one hundred feet, striking the amygdaloid at the depth of 97 feet, 
fiom the bottom of which a drift was extended into the hill along the 
•course of the vein. The workings have not been prosecuted sufficiently 
^ determine its value. This vein bears north 46° west. Its matrix 
>coiisists of calc-spar and chlorite, with thin sc^es of native copper, and 
is about 18 inches in width. ' 

JPbrest mine. — ^This mine is situated on the northeast quarter of section 

36, township 60, range 40, within the limits of what is known as the 

^'Oishman location,'* on the left bank of the Ontonagon river. The 

«li workings ^f under the direction of Cushman, on the north half of sec- 

tioa 36, do not .appear to have developed veins of much value. They 

baare been described in a preceding part of this report. 

, ^The Dutch vein,'* on the northeast quarter of section 31, has been 

^cacpldred to the depth of about *fifty feet. Its course is north T0° east, 

•angirig with tfie formation; its inclination, 40° below the horizon. The 

'WBinstone is composed of epidote and quartz, twelve feet in thickness^ 

-with thin plates of copper disseminated through the mass, affording indi- 

^ettdons of considerable promise. 

In the chapter on ancient mining we have described with some minute- 
the pits and excavations found on the southwest quarter of section 
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30^ and. qn section 31. The following sketchmay be regarded*as te.? 
Fig- 24. approximative representation of iim 

contour of the cliff, and of the positkw 
of the veins on th^ latter tract. The 
inclination of the main lode is 78^* 
The ancient miners had excavated to- 
the depth of 19 feet, and this has been continued by the adventurers to lh» 
depth of 23 feet. The two veins to^the south, from* their inclination, p»wfc- 
ably intersect the main one at points below the 23-foot excavation* , 
Should the inclination be found to continue cutting the strata or bands in 
the same plane, it will present the same phenomena as the main, veins n 
Cornwall. A section of the vein, as it appears in the shaft, is appendedl 
The wall-rocks are composed of amygdaloid and granular trap, with a Id]g» 
admixture of chlorite. The vein, which is about three feet in width, i» 
composed of the following materials, and arranged in 
this order: 
• 1. A seam of laumonite an inch in width. 

2. Calc-spar, quartz, chlorite, and epidote, with coppep.- 
in bunches and disseminated. 

3. Carbonate of copper, probably the result of atBDMMi- 
pheric changes. 

4. Epidote, chlorite, and amygdaloidai trap. 

5. Masses of copper associated with spar, quartz', naA 
'iP'" epidote. 
' ^ To the east of this shaft another has been commenced, . 

at the bottom of one of the ancient excavations. At this point the veio ejStiik- 
its very much the same appearance, having the same inclination, and yidd- 
ingcoppef in considerable abundance. Few veins in the mineral region haive 
been opened which, on the surface, afforded indications of greater promise. 

Ohio Trap Rock mine.---The. workings at this point have been described 
with some minuteness in a preceding part of this report, and it would be • 
superfluous to repeat the intormatien there given. 

Adventvre mine — south west quarter of section 36, and southeast quarter 
of section 35, township 51, range 38, in the Algonquin mountains. A 
cliff rises to the height ..of more than 150 feet above the surroUQdiBg^ 
country, and to' the south presents a bold mural escarpment, while to the ^ 
liorth It slopes gradually towards the lake. The rock is a hard, crystaUiJoe • 
greenstone, somewhat porphyritjc, traversed by pccasional strings €W 
seams, filled in with calc-spsor and epidote, associated with native cep^ 
per. We saw no well-developtd vein-.— nothing to indicate a permacHHiit 
stippiy of metal. A shaft has been sunk on one of these i§trings io 0i» 
depth of 20 feet, near the brow of the cliff. 

Tke Ridge mtwc is situated oh the southwest quarter of section 3S^ ^ 
township 61, range 38, and is in the same axis of tipheavaL Workifi^ - 
have been prosecuted only to a limited extent. Thegroiand in the viciniljf 
e^ibltJj mimerous pits — ^the work of a former generation. At one point : 
la vein is exposed, incliided within a feldspar and hornblende rock, dipmag' 
to the north; which affords copper iti strings and disseminated. Tfcw 
vein, lifee most of the veinsin thfe region between Portage lake and tibe 
Ontonagen river, has fci bearing iahd dip cdrresponding: ;^ith the ^uijaccsBT- 
stratified rocks. */..:• 

The Aziec Mining Ckimpany occupy the northeast quarter of sectnia/ 
36, towjtiship 61> range 38, and the northwest quarter of sectioH 31, ""^""^ 
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the southwest quarter of section SO, township 51, range 37. The point 
where mining operations have been commenced is on the northeast quarter 
of section 31. A vein is seen near the brow of a cliff, bearing west- 
southwest, and dipping to'the north at an angle of 46^, It has not been 
sufficiently opened to enable one to form an opinion of its value. 

The Douglcisst Houghton mine is on the northeast quarter of section 15, 
township 51 , range 37. Two years ago the vein was opened to the depth 
bf 40 feet, when further operations were abandoned, but the work has been 
resumed, under the direction of Mr. C. C. Douglass, one of the most 
efficient mining engineers in the region. The vejn, which traverses a com- 
pact chlorite trap, is about three feet in width, running nearly north and 
.south, conforming to the general direction of the ridge at this place, and 
dipping west 60^. They have driven a level about 25 feet along its course, 
and a considerable quantity of copper' has been obtained. The vein- 
stone removed was rich in disseminated and string copper, and will yield 
from 8 to 12 per cent! of metal. Quartz, much of which is colored red 
with the sub-oxide of copper, forms the principal portion of the matrix, 
which is traversed by numerous seams of chlorite. The vein is well 
vdefined, and affords indications of proving highly valuable. 

The Jlgon^uin mine is on section 36, township 52, range 37. It has 
been temporarily abandoned for the last two years, arid no work worthy of 
description has been done here. All of the information in our possession 
will be found under the head of '^Geology of the trap region." 

The Pittsburg and Isle Rot/ale Company are developing a vein on the 
northwest quarter of section 12, township 65, range 36, near Todd's 
Harbor, Isle Royale. The following diagram will represent the present 
condition of the work: 

* Fig- 96 , / rjij^g ^gjj^ traverses a hard, 

crystalline greenstone, bear- 
ing N. 20° E,, with an under- 
lie of 12° to the east. Shaft 
No. 1, has been sunk upon it 
to the depth of 63 feet.. Shaft 
I'^o. 2, reaches to the depth of 
67" feet. .Adit No. 1, starts 
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from the water's ^dge, and 
intersects the shaft at the distance of 42 feet. Th^. second level connect- 
ing the two shafts is 113 feet in/lewgth. ''.Naa^ tlie ?urf^ce the vein appears 
pinched— attaining a width of only afewJachesj b.ut at the extf^mitv of 
the 113 foot adit, and 50 feet below the sjurfa^e, it. expands to a width of 
.18 inches, and presents the following. f^ectiqn: , . 

I. Sheet of native copper, V3xyii;^g fto?n one-h^alf to one 
and, a half inches in width, and nearfy co»tir^uou^> occu- 
pying the foot- wslIL .. I. 

?. Yeinstone of calc-spax,.q;uart{3^ pyehuite, and lau- 
monite, with diffused copper. . / , 

At the entrance of th« drift the $beiet copper i^ observed 
to occupy the hangipg-wall, but it y^ry 30ou crosses the 
vein and contu;iues iii contoQjt with the foot-wall so far a$ 
it is pxplored. 

This is the best-developed vein we hiBive obseryed ip. thw haJfd Topk* At 
;the entrance of Todd's Harbor €^ belt^of amygdj^loid Qf a todtoliffcflown 
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color is ob^^rred dipping linder the greenstone at an angle of 45°; and if 
the shafts are protraciteA to a sufficient depth, thfey will intersect it, when 
the vein will probably be found to undergo some modification. 

The company have sent to market 4,4S3 pounds of copper, which yielded 
75 per cent, of pure feopper. The mass of the veinstone, however, will not 
yield 10 per cent. 

The largest naass of native copper taken from this lode weighed about 
700 pounds. 

The company now employ in and about the mine. 26 men, who are 
pressing on the work vigorously, and with very fair prospects of success. 

Siskawit mine adjoins Rock Harbor, Isle Royale, and occurs on the ' 
southwest quarter of sedtion 13, township 66, range 34. The vein bears 
nearly east-and west, with an inclination of 75° to the north. For forty 
feet in its downward course it cuts a belt of dark, granular trap, composed 
of hornblende, chlorite, and feldspar, after which it intersects a belt of 
columnar trap. While confined to the granular trap, the vein was well 
develo4>ed, and yielded considerable copper in masses and stamp-work; but 
having entered the c6iamnar trap, it contracted to a mere fissure, the vein- 
:stone and metallic contents disappearing. The subjoined sketch repre- 
p. 2g sents the workings. Two shafts . 

isj.— ^ _^4B----7rr----|ib;^ -_. ^*^® '^^^ ^^^^^ through the 

^'i'fX,^C\^ |\1 '^ -7 chlorite trap, intersecting th« 

i'-^u1V;:h, k' !-^v;:,^ columnar trap in one instance 

fciii!!'^^ v!"'" at the depth of 35 feet, and in 

|r(PO'......-iv>'^> the other at 40 feet. West froih 

■r'\rtrfr,/i|BpiP!^7^ shaft 'No. 2, 1,800 feet, another 
St^^k^^Sii *'"' shaft has been commenced. 
The veinstone consists of calc*sj>ar, chlorite, and* epidgte, with copper 
disseminated in small scales and points; also in masses, the largest of 
Which observed by us weighed 350 pounds. 

This company have other tracts on the northern side of Isle Royate 
which contain veins, bitt, as they have been only partially explored j we 
will not pause to describe tljem. 

Ohio and Isle Royale Company. — The operatfons of the company ave 
at present confined to testing a vbin on the southeast quarter of section 
34, township 66, range 34, about two miles south of Rock Harbor, by the 
lake shore. Its course is northeast; its inclination, 68^ to the northwest. 
Thus, although its course is conformable to the axis of elevation, its incli- 
nation cuts across the beds of rock. The vein is thirteen inches in width, 
composed of calc spar, quartz, and epidote, with native copper in thin 
sheets adhering to the hanging-wall, and disseminated through the 
gangue. An adit has been started near the water-level to intersect a 
shaft 25 feet deep, a ^hort distance from the shore. The rock in which 
it is excavated is a dark-gray, granulaif trap. The walls are well defined, 
and the character of the rock is favorable. This belt, it was feared, would 
not prove sufficiently thick to afford ample room for working the vein. 
The veinstone contains from 8 to 12 per cent, of copper, which is suffi- 
ciently rich to pay for mining. 
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A small feeder comes into the vein on the left, about 15 feet from the 
entrance to the adit, at which point it presents the following section: 

1. I^aumonte, 1 inch. 

2. Epidote and quartz, with brecciated wall- rock con- 
taining copper in bunches and disseminated, 13 inches. 

3. Fragments of wall- rock, with strings of copper in the 
SlVVt^W^' fissures, associated with the laumonite and epidote, 4 

feet 3 inches . 
A few rods to the south is seen another vein about 
.Wy eight inches in width. The matrix.consists of datholite^ 
^ '^^' heavily charged with native copper. It is in a rock simi- 
lar in character to that above described, resting on which is a hard, crys- 
talline greenstone. The vein, in its upward course, becomes contracted 
to a mere fissure, containing little copper, where it enters the incumbent 
greenstone. 

The following shafts have been sunk by this company, under the di- 
rection of Mr. Douglass: 

One on the southeast quarter of section 22, township 66J range 34. At 
the 4epth of 20 feet, they intersected the columnar trap, a continuation of 
Ae belt described as occurring at the Siskawit mine. The vein in the 
uppqr belt was three feet wide, but after entering the columnar trap it 
rapidly contracted, and at the depth of 35 feet exhibited a mere seam a 
few lines in width. 

On section 2, township 65, range 34, a shaft was sunk 40 feet; at the 
depth of 10 feet a belt of sandstone was struck, wliich continued as far as 
the shaft was prosecuted, forming the fodt-wall of the vein. 

On section 35, in the same township and range, a shaft was sunk to the 
depth of 90 feej. The formation dips to the sotjtheast, while the vein in- 
clines to the northwest. . * 

On section 10, township 65, range 34, a shaft was sunk to the depth 
of 40 feet on a vein of epidote and datholite two feet in width. 

These shafts, at the time of our visit, were filled with water, and we 
were unable to gather exact information as to the character and produo* 
tiveness of the several veins. 
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Tabular statement of the mines in 



> of mine. 



Situation. 



2 



Nature of the rock. 



Phenomena of the lode. 



i,(Pitt«- 
and Bos- 
ipany.) 



Town'p 58 north, 
range 32 W., 
sea. 36, south- 
west quacter. 



Fut 
393 



'"SkiA American. 



Town'p 57, ^nge 
32, section 2, 
nordkeai^ quar- 
tec . 



415 



Tewn^p 50, range 
39, section 15, 
northwest quar^ 
ter. 



637 



Town'p 58, range 
30, section 15. 



A belt of amygda- 
loidal trap, capped 
with hard crystalline 
greenstone, the vein 
traversing both di- 
agonally. It ex- 
pands, and becomes 
highly metalliferous 
in the amygdaloid, 
but barren dp pinch- 
ed in the gieenstone. 



Creolosical position 
similar to the Cliff, 
both being in the 
same amyedaloidal 
belt, but the veins 
are distinct. 



Near Ontonagon'tiver. 
Gray amygdaioidal 
trap, consisting of 
hornblende, feldsp'r, 
and chlorite. Rock 
rather firm and com- 
pact, the vein run- 
ning with the forma- 
tion. 



This mine is situated 
on the southern slope 
of the axis of Ke- 
weenaw point. The 
top of the ridge is 
greenstone, resting 
on a belt of conglom- 
erate 12 feet thick, 
succeeded by amyg- 
daloid and compact 
trap, which contain 
the veins. 



The loj^e is about 15 mches 
wide on the average, bear- 
ing north 27° west, with an 
underlie of 10° to the east. 
Veinstone drusy quartz, 
calc-spar, laumonite, preh- 
nite, and chlorite, 3vith na- 
tive copper disseminated in 
spangles, bolts, and sheets. 
Surfaces often i>tcrusted 
with green carbonate and 
red oxide copper. Sheet 
copper often nils the entire 
vem; one of which weighed 
50 tons. Silver associated ; 
most abundant near the 
junction of the two belta. 

The lode in the widest part 
is 7 feet ; the average width 
2i feet. The course is 
,north« 58° west; underlie 
10° to the east. The veki- 

^stone consists of calc-spar, 
laumonite, prehnite, cnlo- 
rite, apophjllite, and drusy 
quartz, with copper (na- 
tive) similar to the Cliff, 
with the exception that the 
masses are less abundant. 

The lode is from 8 inches to 
8 feet wide ; average 3^ feet 
between the walls. Course 
north 50° east; underlie 
38° to the north. Native 
copper in large maesee nnd 
in spangles and bolts in a 
veinstone of calc-spar, 
chlorite, and epidote. Sil- 
ver net rare. Fragments 
of the wall-rock ar» often 
found included. 

There are three veins within 
300 yards. East vein, north 
16|° east ; averaj^e width 
14 inches. iVfiddle vein, 
north 19° west; average 
width 18 inches. West 
vein, north 17° west; aver- 
age width 12 inches. Un- 
derlie of east vein, 8° east ; 
middle vein, 8° west ; west 
vein, 120 west. Veinstone 
quartZyCalc-spsr, chlorite, & 
laumonite, investing native 
copper in oiasses, Bpano:les, 
and specks. Native silver 
in smalLqnaiitiiies. 
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I. 260 feet 

II. 240 feet 

III. 200 feet 



I. 215 feet 
f I. 210 feet 



I. 57 feet 

II. 57 feet 

III. 27 feet 



Cast veih — 

I. 90 feet 

11. 60 feet 

in. 72 feet 

Middle vein — 

f . 50 feet 

II. 42 feet 

West vein— 

I. 60 feet 

II. 25f«et 

III. 43 feet 



S 






I. 275 feet 

U. 361 feet 

III. 465 feet 

IV. 560 feet 
V. 57S feet 



I. 2-20 feet 

II. 225 feet 

III. 235 feet 



1. 150 feet 
II. 180 feet 



East vein — 
I. 480 feet 
II. 190 feet 

Middle vein — 
I. 100 feet 

West vein — 
I. 340 feet 



& 

CB 



Effected by 
pumps, witn 
norse-power, 
working six 
hours per 
day. 



Whim,* by 
horse-poweri 
working four 
hours per 
day. 



Windla38;adit 
intersects the 
vein 77 feet 
below sur- 
face. 



Whim, work- 
ed by horse- 
power 6 hrs. 
per day. 



i'S 



2,523 tons, at 
60 p. e. Con- 
tents of vein- 
stone 100,000 

tQII8=14ip. 

cent. 



1,700 tons.. 



57 t. in 

=60 p. cent., 
(& 700 stamp- 
work =11 J. 



50 tons 
=50 p. cent; 
500 t. stamp- 
work =: 8 per 
cent. 



I 
& 



Hi 



91 



12 



12 



No. of 



QQ 



59 



61 



48 



42 



Digrtized by 



101 



24 



36 



53 
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6,009 



8,00 
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STATEMENT— 



XTaine of mine. 



Copper FallB.. 



To.wh*p$$,Tange 
31, sebtion 11, 
southeaat quar- 
ter. 



liTorthweBtern... 



Fhcenix, (former- 
ly tskt Supe- 
rior.) , 



Situation. J 



c % * Nature of the rock. 

■sS 



» 



203 I A. belt of amygdak»i<! 
160 . feet thick, in- 
cluded between a 
band of Bandstone 
beiow and conglom- 
erate above. The 
Vein cuts thcsebands 
diagonally. The 
productive porti«in 
18 limited to the 
am3^gdaloid. 



Town'p 58, range 
31, section^. 



Town^p 58, range 
31, sections 19 
and 30. 



Lac la Belle. 



Town'p 58, range 
29, section 32, 
northeast quar- 
ter.- 



Bohemian. • 



593 



237 



309 



Town^ 58, range 
29, section. 29, 
southeast qtiar» 
ter. ■ 



Phenomena of the lode. 



Geological position 
simuar to the North- 
west. 



Comp trap and amyg- 
daloid, surmounted 
by a thin, belt of 
conglomerate, with 
a hard greenstone 
porphyry below. 
The amygdaloif^ 
traversed by nu- 
merous strings of 
prebnite, quartz and 
laumonite, contain- 
ing • native copper 
and native silver. 

A hard crystalline 
rock, composed of 
feldspar & chlorite, 
with an imperfect 
chlorite slate at the 
base, resembling a 
volcanic aalu 



This mine is in the 
same mountain as 
Lac la Belle mine. 
The rock k similar. 



Lode yarieble in width, but its 
average may be assumed at 
8 inches. Course north 23^ 
west ; underlie 13^ west, 
jjiative copper, with jmu- 
siderable sHver, near the 
junction of trap and fcon- 
glonieratp. One mass of 
copper from this vein 
weighed 12 tons. Vein- 
Ptona similar to those be- 
fore described, with the 
addition of analcime and 
mesotype. 

Averaee width of the lode 1 
inches ; expands in places 
to 4 feet. Course north 23*^ 
west; underlie slightly to 
the west Native copper 
in sheets, bunches, anddis- 
semirrated through vein- 
stone of calc spar, chlo- 
rite, &c. 

Most of the workings here 
have been prosecuted off 
from the vein, and the bulk 
of the mass raised was from 
the west wall-rock. It con- 
sisted of aroygdaloidaltrap, 
the amygduies being filled 
with native copper. There 
are indication^ of a good 
vein here, bearing, prob- 
ably, north 1 7° west ; but 
the worj^ings did not de- 
velope it. 

Two sets of veins. One bear- 
" ing nor^ 265^ west, with 
on underlie to the east of 
12° ; variable in width ; av- 
erage 18 inches; not been 
sufficiently explored to de-; 
termine its value. Vein- 
stone calc-spar, with chlo- 
rite and quartz, including 
gray and yellow sulphuret 
of copper, vrith a trace of 
silver. E. and W. vein 6 
inches wide. Course north 
80° east, with an imderlie 
of 350 to the /lorth. Not 
continuous. 
Veins a continuation of those 
last described. 
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Continued. 



o 
E. 



■3 

O 

.A 

s 



1. 130 feet 

n. 4iifeet 

ai. 145 feet 



I. 436 feet 

II. 190 feet 

in. 10(1 feet 

IV. 128 feet 

Ad. S75 feet 



I. 24 feet 1 Adit 3a2 feet j 
il. 3d feet { if driven 950, 
I will intersect 
I vein. 



I. ..feet 

II. 60 feet 

III. ..feet 

ir. 75 feet 



J. 31 feet 

IL 4Hfeet 

m. 36 feet 



I. I06faet 
11. 75fe6^ 



1. 396 feet 
•I^. 900 feet 



I. IdOfeet 
a. 20 feet 



Whim, work- j , 
ed. by horse- 
power 4 hrs. 
per day. 



At a depth of 
140 feet. 



Whim, w^rk- 
' ed by horse- 
power 4» hrs. 
in 24, 



By adits. Ko. 
II, 27 feet 
above X^ake 
Superior; I, 
309 ft. above. 



Whin^ work- 
ed by hone- 
power. 



o 

ll 



100 tons. 



10Gton8..*««« 3 



• i 20 



No. of men. 



*& 

m 



Temp 
aaspe 



orarily 
nded. 



.do. 



.(To. 



Temp 



s 



.do. 



,do. 



orarily 



spape nded. 
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STATEMENT-— 



X^aine of miM. 



Clttin^. 



F^nyth. 



JUMoa. 



Eoraet* 



Okio Trap Rock ; 



LIreoture., 



SyMgksft Hoiigh- 



iFSttsbuig and Isle 
JEtoyale. 



<Si8k&wit . 



Ohio and Isle 
fioyale. 



Sitnation. 



i 

■h 



Town'p 55, range 
34, section 26. 



Town'p 57, range 
32, section 33, 
southeast quar- 
ter. 



Town'p 57, range 
32, section 11. 



Town'p 50, ran^e 

39, section 30, 
southwest quar- 
ter. 

Town'p 49, range 

40, section 5, 
southwest quar- 
ter. 

Town'p 58, range 
38, section 35, 
southwest quar- 
ter. 

Town'p 51, range 
37, section 15, 
northwest quar- 
ter. 



Town'p 65, range 
36, section 12, 
north West quar- 



Town'p 66, range 
34, section 13, 
southwestquar- 
ter. 

Town'p 66, range 
34, section 34, 
southeast qapu> 
ter. 



F«et 
4<M) 



554 



672 



650 



672 



478 



20 



60? 



25 



Nature of ^e rock. 



The vein ranges with 
the formation, being 
between two belts 
of trap. The upper 
wall browii com- 
pact trap ; the lower 
aroygdaioidal. 

The cap of hill is 
greenstone, with 
amygdaloidal trap 
at the base. 



Geological position 
similar to that of 
the Cliff and North 
American. 

Amygdaloidal & gray 
trap, vein running 
with the formation. 



GreejiStone trap, the 
vein ranging and 
dipping with the 
formation. 

Hard close-grained 
trap — an unkind 
rock. 



Compactchlorite trap, 
the vein conforming 
to the general direc- 
tion of the range in 
bearing and inclina- 
tion. 

Hard greenstone, with 
conchoidal fracture. 



Dark compact trap, 
with columnar trap 
40 feet below sur- 
iacc. 

Dkrk-gray, granular 
. trap, capped with 
greenstone. 



Phenomena of the lode. 



The lode bears north 43^ 
east, and dipr58^ to north- 
west ; average width 8 in. 
Veinstone calc-epar, chlo- 
rite, and quartz Native cop- 
per in sheets and diffused 
through the veinstone. 

Lode well defined on surface. 
Course north 91^ west. Un- 
derlie 9^ to east. Native 
copper in sheets and dif- 
fused, with abundant traces 
of silver. Veinstone calc- 
spar, chlorite, and epidote. 

Lode composed of chlorite, 
caic-spar, dbc, with thin 
scales of native copper ; 18 
in. wide. Course N. 46° W. 
Underlie 8^ to the east. 

Lode quartz, chlorite, calo- 
spar, and epidote, with na- 
tive copper in bunches and 
disseminated. <;^ourse north 
70Oeast. Dip 70*^ north. 

Veinstone epidote, chlorite, 
quartz, and calc-apar, with 
native copper disseminated. 
Course north 52° east. Dip 
39° north. 

Vein pinched and ill-defined, 
bearing south west, and dips 
north. Native copper in 
bunches in chloriie, epi- 
dote, and quartz. 

The lode bears north and 
south, with an inclination 
of 60° to the west. Vein- 
stone quartz and chlorite, 
with copper disseminated 
and in bunches. 

Vein pinched; expanding 
downwards; 18 inches in 
width in places. Course 
north 20° east. Dip 78° 
west. Native copper in 
sheets, and^rains, with calo- 
spar, prehbite, &c. 

Vein bears east and west. 
Underlie 15° to the north. 
Veinstcme epidote, chlorite, 
calc-spar. Native copper in 
sheets and disseminated. 

Vein compo^d of epidote, 
caic-spar, with native co{» 
per, b^ing northeast. Dip 
68° to northwest. 
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We have thus attempted to give, somewhat in detail, a description of' 
- the several mines now wrought. in the Lake. Superior land district. We 
havd en4eavp^6(l to exhibit Jhe principal phenomena of the veinis, their 
range; extent; and metaUic contents. 

When it is considered that nearly the entire copper region is an tmre- 
olainfied wildernjess; (jhe miners' settlements aj^earing like mere dots on 
its surface, cov^re^ \fith a dense growth of trees, through .which the ex- . 
plorerjv^ith difficulty 'forces a path; and that, except where the stream's 
have worn their beds in the rock, or the hills termmate in bold and crag- 
gy ledges, the. grouind iscoverfeid with a thick carpet of mosses and 
lichens,' effectually concealing.ev^ry trace of veins, — it is surprising that 
such an amount of mineral wealth has been revealed within so short a 
period. This region had occasionally been traversed by the trapper, and 
the white man had coasted along; its rock-bound shores, at intervals, for 
heaiiy two hundred -years; but npto the year 1841, when Houghton 
madje his reconhaisssfnce, we havp no evidence that a really pi:oductive 
veil! had beenobserA^d. To him is to be ascribed the credit of having 
first, pronounced on tfie value of this region for mining purposes, and de- 
lineated, with a graphic pen, its geological outlines. 

Jtl isonlytfibouta y^ar since the Minnesota mine, which is surpassed by 
noue in the region either in extent or productiveness, was developed. 
Thei same is true, to a great exterit, of the North American. 

As the country becomes opened, and the means for exploration become 
iiJcrea^d> new sources of mineral wealth will undoubtedly be revealed. 
There will be an increase in the products of these mines from year to 
yeaij, until the natioi)al supply will exceed the national consumption. 

PSof certain purposes in the krts this copper stands unrivalled; in 
deni^ity.and tenadty.it surpasses all the ores of copper. Hence, in the 
manufacture of; wire, where extreme ductility is required — in the manu- 
facture of ordnlance,' where tenacity is the "chief requisite— this copper 
«^tild be ^mplioyedy It would be proj)er for the .government, in con- 
tracting for ordnance, with the double view of encouraging this brwch 
of ijidustry and securing an article made of the best material, to insert a 
stipulation thatithey.be c^A from this copper. The same encouragement 
. Ifiight be given ; in- sheathing the national jsbips . . 

This copper contaiiis a small per cehtage of silver— too inconsiderable 
in rjiost cases tjo justify separation, but the presence of which enhances 
the value of the copper, protecting it, in a considerable degree, from the 
jcorrbsive action! of salt water! These qualities, ^^h^n known, will. give 
it a ^preference in market over copper reduced from the Ojtses. 

We have estinated the product of the copper mines for the year 1849 
at iy200 tons. ' Fori the ensuing year it may be safely rated at 2,000 
ton3; and a piotportiomate increase may be anticipated for several years to 
come. 

How far the^ product of these; mines Will go towards suj^ljring the 
honie demand may be infened from the following table^ tirhich exhibits 
pretity ^ccnrateljy (at {least as much so as any statistics which are availa- 
ble)! the exteat pf i|h^ demand : 
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StcttemcTitjfurmshed hy the Register of the 'treasury ^ exhibiting the value 
of copper unmatmfactured annualiy imported dtiring the ten years 
eliding June 30; 1 849. 



Yc<|rs, 


In pi^s, bars, 


In plates snited 
to sheathing. 


Old copper fit 
only for re- 
in annfacture. 


Ore. : 


Total value. 


1840 


«1, 100,664 

1,054.469 

-«1,109 

869, 07p 

.488,981 

■ 1,095,230 

1,038,461 

. i, 49 1, 209 

, 702,907 

988,683 


$411,567 
535,473 
381,197 
244,050 
686,610 
738,936 
840,815 

1,043,572 
831,848 

1,044,755 


$70,405 
91,869 
82,195 
47,641 
79,805 
81,264 

« 

-9 




$1,582,636 

1,681,811 

l,264,50r 

724,915 


1841 




1842. : 


56,485 
48,807 
98,156 

'158,302" 
177,73« 


1843.. 


1844 

1845 


1,313,881 
1,964,237 
J2,098,245 
2,534,781 


1846 


1847 *... 


1848 i^ 


1,693»057 


1849 


2, fill, 174 







By this statement it will be seen that the average value-6f copper an- 
nually imported into the Uhited States slightly exceeds $1,708,000. As- 
suming the price of pig copper to be 18 cents per pound, and sheathings to 
be 22 cents, the annual consumption would be less than 6,000 tons. The 
product of the Lake Superior mines for the year 1851 will probably reach 
one-half of this amount, or 2^500 tons. There is a limit to th^ produc- 
tiveness of all mines; for, when once fairly opened, their exploitation be- 
comes more expensive the farther it is prosecuted . That limit has not 
been attained by any of the mines of Lake Superior. 

We have endeavored in the subsequent pages of this chapter to bting 
together ^ mass of sta'tistical information with regard to th^e products of 
mines in diflferent countries, which may be useful for reference to those 
engaged in public pursuits, as well as* the general reader. 



*t)ld copper included with copper in pigs. 
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The Mowing table of the metals amraaily mised in Oreat Britain and 
Ireland is taken from De la Beche's Survey of Cornwall, (1836,) but is^ 
probably too low for the present time: 

Iron . - - - - ^8,000,000^ 

Copper 1,200,000 

Lead - . - . - 920,000 

Tin • - - - - 390,000 

Manganese ... - 60,000 

Silver - . - . - 30,000 

Zinc . . \ - - - 7,000 

J'10,597,00q 

M. Verlet (Gen. and Stat. Rev,, 1837) furnishes the following compara- 
tive statement of the yield of the different mines of Europe, taking Gfreatc 
Britain for a unity: 

Great Britain - - • - - , 1 

Russia and Poland - - . . - - t 

France - - • - . - - i 

Austria - - - - - - tV 

Spain - • . - . - - - i . 

Prussia - - - - • - i 

Sweden - • - - - - tV 

Harz - . ' - . - - T¥ 

Tuscany- - - . - - tt 

Bavaria - - - - - — .^ly 

Saxony -* - - - - - ^V 

Piedmont and Savoy. - • -r - - ?V 

Denmark- - - - - - t? 

Norway - - ^ - - , - - tV 

It will thus be. seen how largely the mining interest of Great, Britain 
'preponderates over that of any other nation of Europe.* Russia, the- 
principal seat of whose mining operations is in the Ural mountains, ranks 
next in the scale. The productiveness of these mines is yearly increas- 
ing, and the relative preponderance of Great Britain is yearly diminishing. 
France, whose mines are conducted with t^e most consummate skill,., 
occupies the next place on the list. 

Our own country abounds in mineral wealth. Our coal-fields, occupy- 
ing portions of fourteen States, comprehend an area of 130,000 square 
miles. Associated with them are extensive beds of iron, rivalling in 
richness those of Shropshire and Wales. Numerous furnaces add foundries^ 
haye already sprung up along the lines of their out-crop, giving employ- 
ment to a large number of operatives. The high price of labor and the 
remoteness' of the beds from the seaboard have operated to depress this 
branch of business, which employs a capital of more than $20,000,000. 

The Silurian limestones of the West, while they support a soil of greai. 
fertility, yield an amount of lead beyond the national consumption. 

*The number of persons directly dependent on mining operations in Qreat Britain is estimated' 
at l,000,00e : 193,000 are actually employed in the mines. 
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The value of the copper mines and their influenee on tfae national wealth, 
we have attempted to set forth. 

The richness and extent of the gold tracts of Califimiia surpass all 
of our previous knowledge of this class of deposites^ and seem fabulous 
rather than real. It is to this region ^ also^ that we can confidently look 
for a supply of quicksilver. 

The zinc ores of New Jersey are beginning to be advantageously wrought 
It is extremely difficult to obtain a correct statement jof the mining inter- 
est of the United States, as there is no statistical bureau to which those 
interested in this branch of industry are required to make returns. The 
census returns hitherto have been very imperfect. The following table 
can be regarded only as an approximation to the value of metals annually 
raised in-the United States^ 

Gold - . . - - $40,000,000 



Iron . • 
Lead 
Copper - 
Mercury* 



16,500,00Q 
2,400,000 
760,000 
500,000T 

$60,150,000 



The mining; interest of this country is in its infency. If the products 
of the California mines are as great as has been represented* by those 
who have had the best opportunities for acquiring information, the United 
States at the present time is the most prolific in metallic wealth of any of 
the nations of the earth. The great chain of the Andes is protracted beyond 
the northern limits of Oregon, though on a scale less magnificent than in 
South America. It is composed essentially of the same rocks; and we 
may therefore confidently expect t<f find a recurrence of the same mineral 
products which characterize it in Peru and Chili. Thus far, in regard to 
its mineral wealth> it may be regarded as comparatively unexplored. 

To show the products of the mines in different countries, we have 
prepared the annexed table, from the most authentic sources within our 
reach. With.regard to the South American mines, our materials are very 
deficient. The unstable character of the governments^ the imperfectibn 
of the custom-house' returns, and the amount of precious metals annually 
smuggled out of those countries, all render these statistics little better 
than estimates.: The mineral produce of China is undoubtedly great; but 
it is all consumed within her own borders, and has, therefore, no eft^ct 
upon the market; . The same remark isf applicable to other Asiatic coun- 
tries. 
. — _^ .-« ..-,', , .i , — — — 

*It is said that the ^quicksilver mines orOaltfornia are now yielding a profit of 83,000 daily; 
bat we apprehend, thai u^is statement must be received with many grains of allowance. 
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According to the estimates of M. Leplay, secretary of the' Gommissiott' 
of Mining Statistics in Prance, the whole amount of copper ^duced in 
the world is equal to 52,400 tons. This, however, does not include 
portions of the Asiatic continent — with regard to which we have no statis* 
tical knowledge, but of which the mineral produce is entirely consumed 
within its own borders. According to the same authority, this amount 
of copper is consumed in the following manner: • 



, 




Tons, 


Great Britain 


. 


10,600' 


Prance - - 


. 


9,.200^ 


German Customs Union - 


• 


5,40^> 


Austrian Empire - 


. 


2,600 


ftussian Empire .- 


• 


2,000 


Sweden and Norway 


• 


400 


Other States of Europe 


. 


6,600 


America [United States 5,000] 
Asiatic continent (India and Oc( 


. 


6,ioa 


?anica) 


8,300 


Japan 


" 


1,90(> 


Total - 


52,40a 



t 
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CHAPTER V. 

ANCIENT MIiyiNG, 

Evidence of ancient miningy excavations j implements. — High antiquity 
to be ascribed to the^n. — Whether they can be traced to the mound- 
builders.'^ Ancient works ai the Minnesota mines. — At the Forest 
mine., — NcUure of the materials found in the pits. — Bones. — Evidences 
of tumuli. — Extent of these workings in the Ontonagon region, — On 
Keweenaw Point. — On Isle Roy ale. — May they not be traced to the 
aborigines 9 ' ^ 

That this region was resorted to by a barfearic race for the purpose of 
. procuring copper, long before it became known to the white man, is 
evident from numerous memorials scattered throughout its entire extent.* 
"Whether these ancient miners belonged to the race who built the mounds 
found so abundantly on the Upper Mississippi and its affluents, or >^ere 
the progenitors of the Indians now inhabiting the country, is a matter of 
conjecture. 

When all of the facts shall have been collected, the question may be 
satisfactorily determined. The evidence of the early mining consists- in 
the existence of numerous excavations in the solid rock; of heaps of rubble 
and earth along the courses of the veins; of the remains of copper utensils 
fashioned into the form of knives and chisels; of stone haihmers, some 
/ of which are of immense size and weight; of wooden bowls for bailing 
water from the mines; and numerous levers of wood used in raising the 
mass copper to the surface. 

The high antiquity of this rude mining is inferred from the fact that the 
existing rac^ of Indians have no tradition, by what people or at what 
period it was done. * The places, even, were unknown to the oldest ol the 
band unt;il pointed out by the white man. It is inferred from the character of 
the trees growing upon the piles of rubbish — ^between ^^hich and thos(> 
forming the surrounding forest no {)erceptible difference can be detected— 
from the mouldering stateof the wooden billets and levers, andfrom the na- 
ture of the materials with which these excavations are filled, consisting of 
fiiie clay, enveloping half-decayed leaves, and the bones of the bear, the 
deer, and the caribou. This filling up resulted, not from the action of 
temporary streamlets, but from the slow accunjulations of years. 

Traces of tumuli, constructed in the forn»^ mathematical figures, have 
been observed, but not sufficiently explored to determine absolutely 
whether they be the work of art, and, if so, for what purposes they were 
intended. 

It is well known that copper rings, designed for bracelets, are frequently 
^met with in the western mounds. We have several of these relics in our 
possession. There is no evidence that the race by whom those structures 
were built possessed sufficient knowledge of the metallurgic art to reduce 
and purify the ores of copper. Admitting that they did, should we not natu- 
rally refer to this region, instead of seeking a more remote one, as the 
source firom which these materials were derived? Are not tibiese copper 
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rings a strong link in the chain of evidence to connect the ancient mining 
of this region with the earth- works of the Mississippi valley? 

We will now proceed to the details of the discoveries thus far made. 
The most extended excavations are found in the vicinity of the Ontonagon 
river; and to Mr. Samuel O. Knapp, the intelligent agent of the Minnesota 
Company, belongs the credit of having first laid before the public an ac- 
count of their nature and'extent. 

In the winter of 1847-'48, while passing over a portion of th^ lo- 
cation now occupied by the Minnesota Mining Company, he observed a 
continuous depression in the soil, which he rightly conjectured was caused 
by the disentegration of a vein. There was a bed of snow on the ground 
three feet in depth, but it had been so little disturbed by the wind that it 
conformed to the inequalities of the surface. Following up these indica- 
tions along the southern escarpment of the hill, where the company's 
works are now erected, he came to a longitudinal caVern, into which he 
crept, after having dispossessed several porcupines which had selected it 
as a place of hybernation. He saw numerolis evidences to convince him 
that thifi was an artificial excavation, and at a subsequent day, with the 
assistance of two or three men, proceeded to explore it. In clearing out 
the rubbish they found numerous stone hammers, showing plainly that 
they were the mining implements of a rude race. At the bottom of the ex- 
cavation they found a vein with ragged projections of copper, which the an- 
cient nainers had not detached. This point is east of the present works. 

The following spring he explored some of the excavations to the west, 
where one of the shafts of the mine is now sunk. The depression was 
twenty-six feet deep, filled with clay and a matted mass of mouldering 
vegetable matter. When he had penetrated to the depth of eighteen 
feet, he came to a mass of native copper ten feet long, three feet wide, and 
nearly two feet thick, and weighing over six tons. On digging around it 
the mass was found to rest on billets of oak, supported by sleepers of the 
same material. This wood, specimens of which we have preserved, by 
its long exposure to moisture, is dark-colored, and has lost all of its con- 
sistency. A knife-blade may be thrust into it as easily as into a peat-bog. 
The earth was so packed around the copper as to give it a firm support. 
The ancient miners had evidently raised it about five feet and then aban- 
doned the work as too laborioiis. They had taken off every projecting 
point which was accessible, so that the exposed surface was smooth. Be- 
low this the vein was subsequently found filled with a sheet of copper five 
feet thick, and of an undetermined extent vertically and longitudinally. 
The position of the copper block, and the extent of the exploitations 
along a portion of the lode, may be seen by reference to the plan of the 
Minnesota mine, on page 133. The vein was wrought in the form of an 
open trench; and where the copper was the most abundant, there the ex'-^ 
cavations ejaended the deepest. , The trench is generally filled to within' 
a' foot of the surface, with the wash from the surrounding surfece inter- 
mingled witii I leaves nearly decayed. The rubbish taken from the mine 
is piled up in mounds, which can readily be distinguished from the 
former contour of the ground. 
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Afyv rodrta the west is another specimen of ancient mining, wliere^ 

.Fi'^. 30. 
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they have left a portion of the veinstone standing, in the form of a pillar,, 
in order to support the hanging wall. The rubbish in this excavation 
^has not been cleared away, so that its extent is unknown. 

These evidences are observed on this location for a distance of two and ' 
a half miles. Upon a mound of earth we saw a pine stump, broken fifteen * 
feet from the ground,, tea feet in circumference, which must have grown,, 
flourished, and died since the earth in which it had taken toot was 
thrown out. Mr. Knapp counted three hundred and ninety •fix'^e annular 
rings on a. hemlock, growing under similar circumstances, whch hefeilerf 
near one of his shafts. Thus it would appear that these exploitations 
were made before Columbus started on his voyage qf discovery. 

The amount of ancient hammers found in this vicinity exceeded ten 
cmt-loads, and Mr. K., with Httle reverence for the past, employed a por- 
tion of them in walling up a sprmg. They are made of greenstone or 
porj)hyry pebbles, with a groove, single or double, cut around, by which 
a Avithe was attached. The following is a sketch of one of the larger 
class, the dimensions of which Vere 12x5^x4 inches, 
and the weight 39^ pounds. The smaller class, 
weighing five or six pounds, were probably wielded in 
one hand. The annexed sketch will convey ail idea of 
theiy form. 

Iii addition to these relics, a copper gad, with the head 
much battered, and a copper chisel, with a socket for 
the reception of a handle, were brought to light; It 
contained the fragment of a wooden handle, when dis- 
covered, which crumbled very soon after being exposed. ' 
The timber i^ the excavation before described showed the 
marks of an axe, the bit of which must have been about 
two inches in width. 

Mr. Wm. H. Stevens, the agent of the Forest mine, 
has discovered other workings on the southwest quarter 
of section 30, township 50, range 39, almost of equal 
extent and interest. They occur on the swtherr^^lope 
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«f u hHl, and consist of a settes'of pits, soite of which, ©n behig opened,' 
are found to be fpurteljn feet /leap. • They are arranged in four lines, fol- 
lowing the courses of four veins or feeders. 

In cleaning out one of these pits, at the depth often feet the workmen 
came across a fragment of a wooden bowl, which, from the splintry pieces 
of rock and gravel imbedded in its rim, must have been employed in 
bailing water. * 

Remnants of charcoal were found, not only there, but at numerous 
places, lying on the surface of the rock. Some have supposed that fires 
were kindli^ for the pur|)ose of melting the copper, but the more reason^ 
able supposition is that heSit was employed to destroy the cohesion between 
the copper. and tlve rock. Before the introduction of gunpowder, fire was 
the great agent in excavating rock^ and even now, in the Hare and at Al>. 
tenberg, two of the 6td mining districts of Europe, this agent is emfdoyed 
to break down rocks of extreme hardness. It- is quite as* economical 
wh^re fuel abounds as gunpowder in destroying silicious rocks. 

We can hardly conceive it possible for them to have made such extei.* 
sive excavations with such implements simj^y as they have left behiiiC , 
without availing themselves of the aid of fire. 

In on© of these pits — ^southwest quarter of section 36, township 51, 
range 38^-were found the bones of a deer, in a pretty good state of preser- 
vation. Fragaients of the cranium, humerus, and of one horn (which, 
to u^ the language of sportsmen, was in the "velvet'*' at the time of the 
deetruotion of the aninnd) ,were taken out. The smaller bones had 
moutd<^d away. l%ey reposed on clay, a foot above the surface of the 
pit^ and were covered with accumulations of clay, leaves, gravel, and 
sand to the depth of hineleen feet. It would appear that the animal 
either fell into the. fAt.o^r ventured in t9 procure water, and, unable to ex^ 
tricate Wiaself, perished- 

These pits, filled as they were with water, would not become the dens 
of cwaiveroua animals, and to no agency of tbeirs are we to attribute the 
positionof these belies. ' 

In the northeast quarter of section 16, township 60, range 39;, near a 

p. 2^ small stredtm, there is a mound which has the appearance ot 

• - • . • having .been the work of art. Mr. Hill, from whose notes 
^m)leb of tl\e above inforaiation has been derived, states that 
from the want of tools he was unable to penetrate i^, to de- 
termine whether it was stratified or not. It is about ten 
feet high, in the. form- of a square^ the sidea of Which are 
fifteen foot in length, fiat ou the top, and slope regularly to 
the "bafce. 

These i« another ttimulus on the right bank of the Ontonagon river, 
six miks above its mouth, forty feet high, and nearly circular, which has 
been supposed ite. be -artificial, but has not been explored with a view tie 
determine the point. 

•Prom the northeast quarter of section 31, township 61, range 37, to- 
seetion 5, t0f^»^i|phip49, range 40, a distance of nearly thirty miles, there 
h almosi a continuous line of ancient pits along the middle range of trap, 
though they are not exclu^vely confined to it. 

Upon Keweenaw Point they have : been found extending from Eagle 
river eastward to range 2S, a distance of twelve miles, along the base of 
the trap raikge« A great number of hammers were discovered on th^ 
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presMit site df the 'NoTthw^t Company's worfas^MwIrfch firitfcd'ttieeit- 
plorers to swspect the existence of a valuable lode erf copper. They ha^e 
also been found at the Copper PaHs mine, and at the PhcBmx,^i«aieriy 
the Lake Strperiorymine. At the latter place a eopper-knife wasrdi3c<)v- 
ered, in the early explorations of that tract. 

Mr. C. G- Shaw pointed out to us similar evidences of miiiing im Isle 
Royale. They occur on what is known as thrf Middle Finger, and c»n be 
traced lengthwise for the disttaace of a mile. Mr. Shaw rcmarics that, 
on opening one of these pits, which had be€?orae:fiHedvup with the ^sur- 
roimding earth, he found the mine had been worked tbronghitbe soitd 
lock to ^tbe aepth of nine feet, the walk being perfectly sm«o#i. i At the 
bottom he found a vein of native copper eighteen inches thidfc,inulading 
a sheet of pure copper lying agaiaat the foot- wall. 
' The workings appear to have been effected sirti|)l>y by s4io«e tias^^ 
and wedgeS, specimens of which >weFe found in great abundance ist^the 
bottom of the pits. He fixand no-metallic imptements oi any deseriepdKm, 
and is '^nviaced, from the appearance of the»wall-afdck«, the substeiHCes 
removed, and the multitude of .hammers found, that' the labor. of exca- 
vating the ^ock must have been performed only with the ins^wiwiente 
?JS)0ve named, tvith the aid perhaps of fire. From theappea^fance^of the * 
vein and the extent of the workings, he conjectures ibat an imnaense 
amount of labor had been expended . -Heteiideavored to find some eviden^s 
0f the antiquity of these workings, but could discover nothing «^e»yrsait* 
isfattory to his own mind, except thiat they ^ere made at a reineteepocii. 
^ The!V€^toble matter had accumulated and fiiied;Uipit:he;ett.tii'e optnling to 
a level with the surrounding sar&ee; and, inia-Telgion 'wherert aceom^-r 
lates as slowly as it does on the barren and mcky^atts of isle Aoyale; 
this filling up would ihave been tlve wotk of centories. Upon this irege- 
table accumulation he found trees growing equal in «ifze itaJKiy inthe 
vicinity. 

All will admit that the facts above set dbith aasigti to (feese eonora^alioiis 
a high-entiquity; but whether they were made by a «ace distinct'ftomJthe 
Indians now inhabitiug theregion, isa malterof estretnedimlrt^^Mhdttgh 
I^U traditions with regard to their origin have perahed. 

A race like the Indians, dep^ident principally en iiuntiAg and fishing 
for th^ means of subsistence, would employ copp*r,iwhe»e it was accessi- 
ble^ in the construction of their weapons ofoaptuie,; in ' preference to 
stone, it being more easily fashioned «nd less destructible. This would 
naturally -be expected in the rudest and most simpteistate of society. 

Among the earliest benefits derivedfrom their ^ con tact with the whites 
would be the introduction of iron implements, which 'tvodld soon super- 
sede those of copper. They then would harve noiinterestiti raaaiteimng 
a Gommunication with the copper region, which abounded' in>few*aiiMnal.8 
of/ the chase? or in pr^emng among their tribe a' knowiec^e of ;the 
places from which the metaj was obtained. The lapseof a eeniairy ^n* 
two ^ould obiiterate all traditions. We have seen: that theiiiratimiasibaa- 
lies arrived on the borders of Lake Superior as eartyiaii 1641, and it is 
probable that the tribes which they there found had established ^n ititer* 
course with the whites at ^Quebec and Moivtreal years tefore. tif, fixml 
the scauaty records ofab^ Jesuits^-we cotild.ga^ei^ whatfiamxHitit'of skill 
was displayed by the sarages in the art of oiakiug metallic im^demMts^ 
and the. kind of material us^, >it woiiUd throurinmieh light upon this: point. 
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Skulls foxm thB most distinguishing feature between the several tribes 
t)f the human faaaily; and hence their discovery — which may be looked 
tot -among these excavations-^ will adbrd authentic testimony of the 
character of the race by which jthey were n^de. 

Note. — ^According to Kalm, (Eei9ey th.,3, b. 41 60 M. do Yerandrier, who in 1746 was sent 
upon an overland expedition intended to reach the. Pacific, by Chevalier de Beauhamois, then 
^•vernor-jteneral of Canada, in the prairies 900 miles west of Montreal, found enormous r 



s^fl . 
titf df Ctuebecaaaurel Italm that^they had men andhandfed tho ou{^osad mseriptioo. • It« 
>ttRerwac4«l»9aifmiM«ii tp €(M<ntvMaimpfw,uiFm^<ev Hiiip.Mdt, frqfn. frjl»9^ ^av^Miva ^ 
}nfoi7|tfi^ion, (A^.ects,of Natuee, title tSteppes Anicl,AQiio^tion8,)add4: *M }i9,y.e^^ed sey^ral of 
.myfrieri^ til France to search out this monument, in case it should really jbe iri existence, and 
ifitbeeofiection of Qoant-BISatirepas, butwkfiout snefeess.'' \Jtfay nolthia carf)»II>«tone have 
lM^.UMk;Woiik ajft^aoUL^opnaiYfiiMacal yem4vierfiuMier,Mlrm«l4tt)a^ t^qHtgh^vtefM^r^^diya' 
^Q«rpeys, traces ,of,^e ploiji^^h^re were ,4iaf»rni]3le;.b.ut ;Hu|i|boldt,r^mfu that ''.the total 
Ignorance of tlie primitive nations of America witii regard to this a^riculturaHinplement, the 
Vanlof dniaghf eaitia, aad %he.g»ea««xtaniof gromid o^er wliioh tho ftuppoaed fprrowa are found, 
all lead to the coofecture that the singttlar appaamDea baa been proaueed by wop^ffyqlt§ ot 
water on the surface.** / 

^he suil&ce of the ^land.of Macklpac, which lay in their route, preaenta the appefif^Q.ca of 
•« ploughed Jald. Itaripes ivoiii tbd ratnofal ot blocks of stone firairh tliair ^ftati^ dr bedding in 
Jhe«ifata,b^ ibD.age]|cy of .w«i^r»d(»ri|ietha dHft,apooh. Tha fartl^ ia not ^^)| dMribyM* 
iMit jjies tfiTA(Jge9ATr^,f^y^,M weUjfi|(5hXbe,i|[^V9ji*ea for^rtie ?ff](^w*Q^,Wr(6&W Ww^ . 
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CHAPTER VI. 

VEINS AND VEINSTONES* 

The ocevrrenee of copper in different parts of the earth. — Oectogiecd eissa*^ 
ciation, — Definition of vems. — D^erent systems, — \Length, icidth, and 
underlie, — Their gangues and the chxitiges which they undergo in their 
passage through different mineral planes^-^Eorm^aticn of veins.-^Ma^ 
terials composing their gangues , and the order of qrra'i}gement:-—Combyi 
fracture. — Position of the silver mid of the moss copper."-^ Veins of 
natite copper ^ an anomaly, — Various hypotheses as^ to the ^nwde of 
filling. '-Injectiim,'-Suhlimat%on,-'EhctrO'chemical agency,— Universal 
diffusion of magnetism, and its influence on the combinations of 
matter. ^ . , . . 

Before entering upon the detailed description of tbe phenomena of the 
vein$ of the Lake Superior district, it would be proper to consider the 
conditions under which copper occurs in other portions of the earth, and 
thus afford the means of comparing this newly-discovered district with 
those in which veins have been wrought for centuries. We shall then i)e 
able to appreciate the peculiar, and we may say unique, character of the 
Lake Superior district, and arrive at some genei^l conclusions as to the 
degree of importance to be attached to the facts developed in the progress 
of the explorations. 

It must not be forgotten how short a time has elapsed since the first 
attempts at ihining were made, and the physical obstacles which had to 
be overcome before the business was established on a firm basis. Al- 
though on the eastern continent mines have been wrought from time im- 
memorial, and every year has added some new facts to the mass already 
collected, yet the theory of ^veins, their detailed structure, and the re- 
lation of the various- ores to their gangues and the enclosing walls can 
only be said to be imperfectly understood in those districts where the most 
skill and science have been devoted to their investigation. It cannot, 
then, be expected that we shall be able to solve the various problems pre- 
sented in the investigation of se complex a subject in a district where 
mining explorations have been carried on only k few years, and where 
a sm^iU portion of our time only could be devoted to the collection of the 
facts brought to light. 

The occurrence in this district of powerful veins of native copper in 
igneous rocks is a deviation from the general rules found to prevail else- 
where. They are confined, as we have seen from the detailed geology, to 
the bedded trap, while the rocks of the preceding epoch — for instance, as 
at the,Princemine, Mamainse, and other places on the panada shore, 
where the greenstones have flowed over the slates — are characterized by 
the presence of veins of the sulphurets. 

In referring to the conditions under which copper occurs in other re- 
gions, we will commence with Cornwall— a district best known to the 
American miner. This district furnishes all of the tin and seven-eighths 
of the copper mined in Great Britain. There are about 112 veins wrought. 
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Rt an animal expense of J'QOOjOOO. The rock in which they are princi- 
pally developed is clay slate, or kUlaSy as it is termed by the Cornish mi- 
ners, constituting the base of the Silurian system, amang which the gran* 
ites and el vans have been protruded. The ores are the yellow stilj^uret 
of copper and iron, with w^hich are associated, in the undecompoa^ part 
jof the vein, black sulphuret, red oxide, and native copper. The gangue 
of the cupriferous veins is almost exclusively quartz. Theaverage of the 
ore raised does not probably exceed two and one-half per cent, but by dress- 
ing it is brought up to eight per cent. 

JFYanjce at present affords but one workable mine of copper-r Numerous 
mines have been yrrought at various periods, but at this time they are 
abandoned. In the Yosges, the copper veins are associated with the 
argillaceous slates of the carboniferous eia, among which porphyritic rocks 
.Jiave been protruded. 

The celebrated mines of Ohessy, in central France, are at the junction 
of the granite and lias. 

Germany, — In the Harz mountains, the copper veins, with quartzose 
gangues, occur in'graurwacke slate, with intercalated belts .of trappean 
-jrocks. The product of these mines does not exceed 300 tons. The 
,inines of Rheipbreitenbai^h, in the sagne formation, aije productive in pyri- 
-tous and variegated copper, accompanied by a gangue. entirely quartzose. 

In the vicinity of Mansfeld, in Prussia, occurs, tb^ interesting disposite 
known as the <*kupferschiefer," or copper slate — a thialayer in thezech- 
stein, throughout the whole thickness of which is disseminated gray ar- 
gentiferous copper ore, yieldiftg about 2.1 per cent. 

Near Schemnitz, in Hungary, is an interesting metalliferous x^ion, 
which produces about 5,000 tQns of eo][)per annually, together with gold, 
^silver, antimony, and other, oietals. The veins are included mpprpbyritic 
rocks, which are connected with sienites, paaisinginto granite. The jwe- 
4ominating gangues are quartz and sulphate of barytaj the ore^, pyritous 
and gray copper. 

Spain. — The general character of the deposites of the metals in Sgain 
is similar to those of the Harz. The amount of copper, raised is trifling, 
^compared with that of lead and mercury. 

Norxoayand Sweden. — The sulphuret of. copper and iron is. almost the 
only ore obtained from the Scandinavian mines, and is very ineagre, 
.^arely exceeding 3. or 4. per cent. The Norwegian copper, is highly 
esteemed, . in consequence of its freedom from arsenic and other metals. 

The veins are principally confined to the gneiss and mica slate. The 
jamous mine of Fahuln, now nearly exhausted, occurs in the latter rock. 
From 1838 to 1843, the Norwegian and Swedish mines did not yield over 
J[,500 tons of pure copper. . > 

JStissia. — The Russian copper deposites in the Ural mountains arp .re- 
markable for the purity and richness of the ores, with which is. associa- 
.ted considerable native copper. They have been compared to the veins 
of Lake Superior, but between the two districts there are few points of 
analogy. The most productive mines are those of Tourinslj; and Nijny- 
tagilsK. ' , . 

The chief mining-ground at the last-named places is a broken and un- 
consolidated mass of detritus, containing thin veins and nests of mala- 
chite. It lies in the depressions worn in the surface of the upturned edges 
of the limestone strata belonging to the upper portion of the Siliuian 
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rocksi BBSiong t^Hi^h at^ int^tti^lxed l^toieh ridg^ of mifltiWot^ r6cll. 
The ];igadabhit6' i£{ iiil(|fiiestionsibly a' se^ a 

•cupiifewus ^lution,' deposified in' a stalagtriife fbttti, Mdk' i^ the* cSi^ttuj- ' 
tear of th« Rui^^an de|)0sit&6. 

Qtiav-^Tbh av^ft^e prodili^r impbrted to Eiiglatid ftotn' 1843 t6 ISiT 
was 6>4O0 fonsr of pttre <56pp^r— the averiage yield of the ort^ bfeiirig? a llttlfe^ 
oTBt 16 per tfeftt The:copf)er dfepo&ites of SafttifilgD ari^ h^ly pif6dlic€v6r* 
•The o;r^$' Ax4 not m regular veins; but in bed^ and masi^es^ siibordiilat^ 
to the igneous rocks, especially greenstone and serpentiii^. Th^ gjahgueisi 
4ire quartos, dDloi&iilci, and carbonate of litne. Theyelto^ isnlptmrets axe 
associated with tfaid hydialied odide of in^n. Native coppcfr iid a&o observed 
in tUis cohiieidon. The {Presence of niti^ silver iiif the blii^ catbo»- 
iste of cop^Tj is' by Dd n^ans! ral^: . , 

ChUi. — The average q^uantity of copper smelted in Walesy fhwtot tfceorfth 
iatid'bliaisk iti^tal from this sotirce, from 1843 -to 1847,, wiai^ 4>4I:)» tons. 
The averagje yield of the ore and black metal was 31.15 per cent. 

- The QOp({)^f veins ate estceedingly numerous and po^0pfiii> and ebdst in 
the gmnite. The gangUes' ate quart^ose atid jasp^. 

* Au^raliU.^^T&'^e tiiin^s^ thoilgh woiked but a :^# years', are- dailjr 
risfiiagiiniaipoirtaiicre. The geologic^it asssbdntioti of th^ rbeks i^ i^ihlOat ti> 
those of Go^nw^L Hills of^niica stote^ compost the Bajrtfibs^a' dfeiaSe*; . 
'itnd dikta^ted' clay slate, like the A;i^^'of Cornwall) is seen ili tfi^' Adaiine 
-disiriet. Thtoogh these th^gmnites and sienites have piotrlided. T^eo*^* 
'<tf cop^eif ate abundant', consistinp^ of the red oxide and- sulphuietb. 

From the verbal communications of Sir John Richardson, We itifer ttiat 
4he analogy between ifceLafce'^upe^ior di^posites and thos^of the Copper- 
nline river is very marited. The r6cks consi^ of bedded^ trap and stod- 
firtione, with occasional layers of limestone, traversed by veins containing 

- native copper and m'^lathite; 

' Itwill thtts^ b^ $eeh thiat the ores of copper- aife (JOfifi^ea t6 nb patlietili^ 
position in the geological column, but range from the liais to the gi^Mte. 
Veins ^e the prihcipal tepositbries of most of the valuable metsds em- 
-.ployed in^ die arts, and) whejher observed in the Ural or thie liarii/ i!i 
Cornwall or on the borders of Lake Superior, exhibit certKiA feattiite^ 
ill oomnion^^-ighdvlring that ihfeir formation is due to the opej^^tioSii of gen- 
etsaiarWsi 

Theyai^e alnSbst always found associated with the igtieotid and mista- 
ihorpKid rocks^ biat where ihey occur in rocks purely dfetrital, the' igneous, 
toeks afti eeiWiially found not fei- i?emoved. It is; thier^fbre> t^ igneous 
BgeMf mk\ we at^ tb attribute thte formation of fissUrds and thfe^feggre- 
^gStioh of their metallic products. 

Mr. Carne remarks: */ By a true vein, I undeitetand tUe miUerarcoil- 
/-^nts of a venical or inbliried fissurfe, nearly stateight, and of ii^e^ite 
length aisd depth. '^ 

Werner^ the gr^at Saxon geologist, defined vieins afei " iftiherai T^pbsitb- 
riesyof a flat or tubular shape. Which traversed the strata without regard 
to stiatification, having the appearance of rents or fiisstires ^rmed in the 
rocks, and afterwards filled up with mineral matter which differed more or 
less ftetal the rodks themselves.*' 

A true vein> therefore, may be defined as a fissure in the ^olid cruit of 
the earth) pf ihd'efinite len^h and depth, which has been filled more or 
lesife perfdeffy With mineral substances:^ iiititHiucea b^ vaKous agencies^. 



J)bc.No.j6a 1B7 

wfaaequimt ^the? fottnirtioin' df the fisinnreu They: di ffis essentiaUf ftma 
beds, which: are gennraiHy coiitemporaneeus with the formation, itt which 
the)r are enclctsed^ atid raHige and dip with- tHe assodatod »!»cks. This 
distin6tion cannot in all cases be ret^gnised, sirice mineral depositea* some- 
times present characteristics common to both. 

Every mimog district exhibits certain systems of veins, which differ 
frpm each other in age, and crften in their mineral contents. 

In Cornwall, three sets have been observed, which have been desig- 
nated by certain provincial appellations w^ll understood : l^t. The system 
of right running veins, which traverse the country in a direction nearly 
e^t and west. Mti Henwood found,: as the mc^n of 3tl0 observation*, 
that the' ng^(>running. veins containing metaJUfecous opes bore 4^ north 
<j£ east aiid. soil th: of w63t. 

AaKytfaer set, e«UndjoofiliYte, intersect the main, vedm^ at ah angle of 43^; 
and fidtl aAonber^ safe, c^led cross-aoursesy intersect the rigfU-nmning 
ifieins at.heaily right angles. Tfhe first system is the most ancient, be- 
cause it is flways traversed by the other two; they aiB Ae dder tin veiris. 
The utiKt ar& thoae which' cotudain tin and copper; The third are the 
«asl^aifd^westveins> which am the mo^iecenc and. the mostt productive 
oi copper.* 

These* veins vaxy fvomone to four feet in. width. They ordinarily eot- 
tevA a ftw thousaiul) feet, and some even a mile; the great vein of tll^ 
United, miaixes has/been^ however^ traced ta the distance of eight mtiesb 

The direction of the pnncipsdi veins in Mexico — 6m instance, the Vetft 
dntmtediwi V^ Mndne^-^i&north west and sou thetst^ aodM;hey are exhibited 
<oki: a s^aie of grandeur unknown in the mining distriots of Fkirope. Thii^ ; 
Ae ¥Bta Madte has beipn tmced continuously on the sax&ce fof more 
thaft six mites, and expamds in places to the enormous widtfi of ninety 
feetw . ' 

In the Cerro de Pasoo<^ Pent, noted for its silv^ ores^ one set of vetli9y 
tecoikiit^ to Tsehiiidi,v bears north and south, whieh is iniers^tedf by 
a&other set l)e9lriDg east soudieast and west northwest. The V^ia 4e 
Oohuirioa has been traced to the distance of nine thousand si^ bua- 
lArea feet^ and it expands to the* widtk of four hundred at:^ tx^ivefe^t* 
This belongs tt> the festi-mentioned class. The Veta de Pm^mmcfikf 
which belongs to the second class, is known \b extend mx thowsa^d 
four h»nd!Fed i^>t iii l^ngth^ and thr^ hundared and eighty feet in breadth. 
Fsom these lai^e veins^ numerous, small ones branch off in vamou€^ didM- 
iioiis^ ferrtiing a complete network of silver beneath; the surface^ 

A. ^ein of two or three feet in width ean probably be as eoo»raii<^i|r 
Wrought a«' one of mueh greater elxpanflsion ;. the ores are oioie conooii- 
trated, and the expense of securing the work by tiikibeiis is propoitionAtety 



Vkina i^ Keweenaw Pmht, — On Keweenaw Point, one system of veincr 
18 well defiiied. Their bearing is north of west^— the mean of several ol^ 
sertations giving north 21^^ w^t. So true is this, that no pernaanwtty 
j«K)duGtive vein has been discovered thus far which varied 15^ from tb& 
course, which is at nearly right angles to the formation,: or axis of uphef^- 
val. These veins, in their downward course, deviate more or less fttom 
a perpendicular, amounting to 8^ or 10^, or even 12®. Tliey alto eilpan^ 

• A48tiiBd on Mii»inj:,Lwnire XY.Digtized by LiOOgle, 



19B Dde.No..ti@. 

and cohtfact at short intearvals/ which results from the latferrf andTertieal 
disloeations to which the walls have been subjected^ The Cliff vein 
affords an illustration of this kind^ a section' of which is subjoined: • 
FV.33. 

. . a, WaJTs nearly in contact. 

d. Vein nearly Terdcal, digpTaying two layers or comblh— seen rii the fourth level 
ncnrtti of the main eihsft. 

e. Veinstone, brecciated ; east layer only seen , vein pinched and mach inclined^ 
cf. East layer' now seen. 
/.• Vein perpendicular, and expanding in width. 

Not more than one half of the east comb is re{H:8se»ted in the 
fissure. The miners call it a *^«piice in the vein." These 
t^ splices will be found to occur wherever the vein becomes nearly 
vertical. They fill the vein just, above the peints where the 
walls nearly come in contact^ and run out on the overhanging 
'wall, leaving the west comb to occapy the more inclined ana 
contracted parts of the fissure* : The brecciated veihstone is aJ-- 
ways found jnst above the points wheriB the walk nearly come 
in contact. These exps^sions and contcactionsin. the vein r&-- 
suit firom a vertical dislocation of the enclosing Trails. If a piece 
of paper be out in a waving, irregular line, and one part slipped beyond 
the other,' it will represent pretty correcdy the irregularities of: a vei»- 
The surfaces of the fissure, or rather the walls, are polished and striated^ 
resulting from the repeated slippings of the mass. 

Veins m the Ontonagon region. — A different system ©f veins prevails 
here. The veins run with the formation, instead of cutting it at righ4 
angles, like those of Keweenaw Point. In the S.t. Agnes, Gwennap,,Red- 
ruth, and Cam!)OTne districts, in Cornwall, according to De la Beche, the 
general coincidence of the lines of bearing of the tin and copper lodes 
with the lines'of elvans is particularly remarkable. 

In describing the peculiarities of the trappean roeks> we stated that 
whenever they approached the detrital rocks, as a general thing, they as«- 
isumed a stratiform appearance; and this remark is appiicable to this re- 
gion. The fissures appear to have been formed along these lines, and 
rcorrespond in bearing and underlie to the bearing an^ dip of the asso- 
ciated sedimentary rocks. : 

Of this class of veins, the Douglass Houghton, the; Forest, aad>the 
Minnesota are marked examples. Some have suppsed, from the coinci- 
dence in the bearing atid underlie of these fissures with those of the sedi- 
mentary rocks, that they were of contemporaneous origin — in fact, that 
they were simply beds. We do not, however^ regard them in this light* 
\1\ike, for example, the Minnesota vein. The walls are poliehedjuiti 
striated, and the mineral matter composing the gangue is distinct in char- 
acter from the endosirig rock. The vein exhibits numerous strings and 
feeders, and, wherever these intersect it, marks of derangement ■ are ob-' 
servable. The veinstone is arranged in combs, like that of the vertical 
fissures. These peculiarities are sufficiently maAed to justify us iu re- 
garding them as true veins. 

*rhere is another class of deposites whose course and underlie corres- 
fMind to the coursfe and dip of the adjac^^nt sedimentary deposites. We re 
^ard them as beds, contemporaneous with the associated rocks. They 
.differ from the fissures last described in these particulars: They are im» 



.pmrfiec(2y^d€^ned, thete beliig nd cl«er liiie& of jtmction wiiii the "walte; 
are very irregular in their course, exhibiting nothing likaparallelifim for a 
considerable distance; and the minepral matiar with .which the copper is as- 
isociated is never arranged in combs or lajQaiellar platen. They are kuowii 
;as/^epidote veins," the gangue consisting, of epidote and quartz, with 
-native copper. They appesff to be the result of. sesrgregation, gather than 
jmection, and are as rich at the surface as at any given depth* This class 
..of beds is generally associated with the quaitzose porphyries of the re- 
gion west of the Ontonagon xiver and the Porcupine fountains. 

Numerous explorations of these beds have bean made, but in no in- 
stance suceessfully. 

. The quartzose .porphyries are also traversed by a set of narrow irre^gu* 
lax fissures, nearly vertical,. £lled. in with quartz, and for. the most psLrt 
tbarren .of copper. ... 

In this counexion, we may mention still another class of . deposites. 
Between the trappean and detrital ro^bsjs )oft!e^ interposed a bed of chlo- 
rite, three or four feet in width, through which coppersis found dissemi- 
nated in small bunches. The Union mitie, no^ abandoned, oiii the Little 
Iron river, at the base of the Porcupine mountains, iaain illustration of 
this kind. . . T '. . • '■ 

Veins of Isle iJ^g^afe.-— The .veins t^f Isle. Royaleajre mote complicated 
thari those of the districts we hav^ before desfcti bed There are several 
.systems, but tlie ex]4oratioQS' have not been suffici^t to enable us to de- 
termine their relative ages. 

One system of veins bears nearly east and west, CQrrespojiding with 
the bearing of the associated sedimentary roeks; hut while the former 
dip to the northwest at an/ angje of 75°, the latter dip to the soutb-soUth*- 
^ust at an ;angle of 12*^ or 14°. To this class belong the Siskawit and 
Scovill vein and the Duncan vein, on section 34, township 66, ra^ge 34,, 
fOii the lease of the Ohio and Isle Royale company. 

^Another class may be appropriately called beds, having^a bearing and 
,dip conformable to those of the detrital rocks* This class is seen near 
the bead of Rock Harbor, and. at a |rface on. .the souther n.aiiore of the 
island which bears the classical appellation of Epidole. 

There is another system of. fissures which run nearly .north ajEid south, 
at right angles with the axis of eldvation, and dip irqm 10° to 20° to the 
,east.. To this class may be referred the vein now. ww)ught by the Pitt^' 
burg and Isle Royale Company at Todd's HsM^bor, and the powerful vein 
,on Phelps's island, at tbe.outlet of Washington Harbor. Nunp^rous fis- 
sures holding the same course may be se^n* between Siskawit bay and 
JRock Harbor.. . ■ ^ ' 

Few veins exhibit their true character im, the surface, which aieisea 
probably from the oxidation of the materials composing the gangueu 
Owing. to the natu|[e of the country ^ it'isi^npoasible to trace the veins con- 
tinuously for any. considerable distance; but we have satisfied ourseJv0s 
that some continue six, and even eight miles. They rarely exceed four feet 
ih width. The average width of the best veins thus fctr developed does 
not exceed two feet. Few faults have as yet be^ ph^rved tOiinterrupl 
thfdr continuity. 

Having thus endeavored to define the different systenas of v^ins in this 
region, we will next consider Metr ganguesy or rnaierials composing /^e 
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Tlie gangues of veins- deserve to be olosety »mtiniaed hytkmmimif, 
since a knowledge of their peculiari^eis is< of- great pnuilioatl' impoita^iee in 
etiflblit)g> hjm* td judgedf tbe probable py^ttoctiveness of a veimi The 
gaif^nes of the most product^e vetnis i^.this^ireginncoiisistof anadmix- 
tQiteof calc-spar, chlorite, epidote, ktimonite,.aiid diiusy quartzv Prebnite^ 
finorispar, anaieime', datholite, me^oly^e; apophyllite^ a»d table- spaor are 
occasionally D^et with; but their- pi:e$enee may beregairdedt ats sieoidaiitaL 
Id ti& instafvee hi^ a piuiely - spar veii^beeiii fdmnA plx^dtictrve^. The skme 
remarii: will apply to the quartz veins. 

In other coumtiKeBy' th^ i^metjaAg&^ol tim cbamcte^r of the lodeby the 
^^fa^mcterof the v^n^tone^ Tfeiis^ in^Goiia^all^ above- ttie remB irheite 
rich deposites of copper occur is a mass of ferruginous matter^.cidled by thus 
•imn«r£i g^S^n. 

In the Hdor^^ aied oj:kie(0f troti^ kiio<^n as» ekapeaw d6 fityCSSiA thUe 
lead and! silver ores^ and* when sta^ck aifibrds the) miner almost unemng 
itidieatione of the pifoximity ^f rieh deposited. 

it ii^ deemed' unnocedsary here to de^cfibe the e&aretetev of the veid- 
stones with more minuteness, inasmuch as detailed itfformatioH wiU fe 
ftytmd- under the aipprdpmtd head in the ThM of Mm», 

The pwduciitenessof a vein is aJso influenced by the character of thfe 
^ticlostng rocld. Whore' it^ eisriete* In' the greenstoneof haord cty^sdUne rbcte, 
it is pinched^ where it enters the soft porous anfiygdaloidy it becomes 8C»t- 
lered and i^ defined; a^d in ks> passage through abelti^f (^ngflomerate, it 
almoist always ceases to be metallifetf>usi 

The most fiivomble i^ck^— that in whfcha veirl is> best dfeTielopedu-^ a 
g¥anulai» trap, with odcasionai amygdules scattered* through it of a lively 
fSdkity and poseeesing a good degnee^ of ivmiie$6. 

This kind of rock bel&t>ge to the bedded trap. No Veins of native 
copper hiave been feund eoilcepil in^ thie as^oeiarionv 

The iftjitience'of the enoloolng roeli u|»n the produetiveiiess»of a veiiil>, 
aild 4he chang>e' in i^ mineid coiklents in passing threiigb different beltb 
of rock, have been- ebeetved! in^ otb» regfohe* 

^GN^anite-, an \W modifimtion, elvany" remarte De la Beche, in his 
Survey (A Gomw^, ^% footid neav all the lotMsttitied where tln«aiid copp^ 
(^^6 m abo>und as> to be worked and prednde good mines^ wlnle«lead)^ 
antimony, manganese^- i!^ft^ and* rinc are' diiseovered i^ sufficient quatili- 
fi0s< to be profitably rai^d at a distance firoitii ^nite or elvaui. As &r as 
the t^o ceuftties of GortifwaM £^ldj Devon are coneernedi, the conditions 
favorable for tin and copper ores seem unfavorable for tho'sie ojf leadL 
VaAiniMe m!nei^ m the gf^nfNie beeome worthier when tbey> paas into ihe 



In the Haris, aeoording te M. Fournet, veins' passing from argillaoecmit 
aififte it^ cfa^ty slate lose Hieir productive oharaoter. Hurd- gi«Li)iit»s> as a 
gene^l thing, are less prolific than the soA d4$eomposed kinds. 

To show the changes' which veins undergo in their passage through 
diffeient- beds of reek m thie^ diistrict^ a few examples will be cited. 

We have described the range of hills in which the Cliff and Nbirth 
American mines are situated as composed of crystalline greenstone at the 
eummiit, and k granular ti^ap, sotuMwhal^ amygdaloidal, at the base. The 
same remark will apply to the Northwest and Northwestern mines. In 



Are grfewifoae the Wiifis ai«^ Cd!s1t«ict«& tftti* bftrtferi^ b^t oW eflteri% thb 
granular trap th^ bisciHiie eitpAiided ain* give ^v4d€fn«e at ottce of their 
tttJe cha»lict»t. 

At th^ Oopper Palls itAte^, the' viBid- ift thl^^nl^tthem ttfej^ belt' ^^ #ell 
defined a&d pfoduetii^e; but>on etitttfing ^^beit of i^hd^tDhe to the sovfth^ 
it' contracted to a* mere fi^sfore. This h^lt wun peifota^d*, but tbe miners 
did not sucoeedi ii* recovering' th© vein in' the douthem trap Ml, (Fiife 
section of the \l)«orks in the chspt^if on Mines-.) 

Mr. Hill traced a rein ^Mch appears^ netif the toke shore by Copper 
Harbor through diA^esdive bells of coi%k)inerate and- trap, and thus 
describes the change^: This tein i& o& secti(>ns 1^ and 36> totrn^Hip 5^, 
jange 2», and toimship I®, rsmge* 29. ft is' distinctl^f^ ^fn^ked on the stir- 
&ce thmugh' the above- hamed seictionsy and can be etainined every few 
yierd^oil the line of beatring* It varies bm IMe in^ ins general coUr^ 
jtoni north; to souths and underlies slight tfo'the east! Its in^'idth in the 
first'belt of sandstone and conglomierftie id tw^ fetet, an* its* gangue consists 
iof calc-spai?, with some native copper^ ltd ^wMlh in the fitst trap belt is M 
inches^ and its gangue consists of calc-spar an($ laumonite, with native 
copper disseminated. In the main range of conglomerate it expands to 
tVrO altid' a half feet, and' is filled iii with calc-spaf, and eihiblls no t*ace 
of copper. 

^he large spar veiii kno^^n as the ''^Greeh Rock "among the early vby- 
agetlrs, which strilces the shore at tfays's Point, Copper BtaAer, is un- 
doubtedly a cdnlihuati6n of the black oxide vein a feW" rod's east of Port 
Wilkins. In the first conglomerate belt, the spar was associated v^ith 
the green arid blue silicates of copper. In the second conglomerate belt,, 
it contained, in addition to the silicates, large masses of black oxide of 
copper. 

In the bottom of the harbor, vfhen the water is tranquil, a spar Veiri, 
destitute of copper, is seen in the included trap, corresponding to the 
direction of the vein ih the cofiglomerlate oh either' sSde. 

Thus there can= be Utde dojjbt that the veins of Keweenaw Point 
^teri^e different niinek^i'plahe^,'and> in th^ir passage through them, un- 
dergio marked changes iii' their ganlga^s ahd metallic contents. 

On Isle Royale, the veins exhibit the same changes. Mr. Shaw sank a 
lihajft on 8l veiAl, aftove Scb^lt'S Wint, to the 'depth of ninetysix feet. 
Fdr thirty feet the rock waft doft, in Which the vein was well developed, 
^:$!pa]ilding ih {dat^es to hW feet in width, a^d' containing considerable cop- 
|ier. At that depth a band? df cdlnmfrtofr tl*«p was struck and penetrated 
to the depth 61 ^btVf-siX feet. The v^ift centracted to a foot in width, 
atifd was nearly btiriteh and Worthless. 

Mr. Whittlesey, the fottnier agent of the 8isk»Wit mine, informed us that, 
at their wei^i», the colnnmar trffp wa<8 intersected at the depdi of thitty^ 
flt^fe ftet$ th^t the vein w^s w«tt exposed ift thie overlying amygdaloidal 
ttttpi bnt tJiat?on entering* the oohtmnat trap it nanbvhed no a mere fissure^ 

The same results followed the explorations on section 27, township 66;, 
range 3i4, belonging to the Ohio and Isle Royale Oomipany. 

On section 33, tbWn*hip 67, range 33, a vein beeoring north UP east> 
the gangue of which consists of quartz, chlorite, and calc-spar, with con-» 
siderable native copper, is seen traversing a trappein it)ck composed of 
hornblende and feldspar, highly crystalline. Mr. Shaw sank on this vein 
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to the depth of fifteien feet, when he intersected a dark hornblende trap, 
in which the vein lost its character and became worthless. 

The most striking illustration of the changes of a vein in its ptassage 
through different mineral planes is to be seei^on the northwest coast ot 
this island.. The chffs consist of numerous alternations of greenstone 
and porphyry, which are cut by a vein varying frcnn a few- 
inches to two feet in width. The upper portion of 
tlie vein at a, is made up of trappean matter; a few feet 
lower down, at 6, the gangue is entirely quartzose; still 
lower it gives place to xjalc-spar. It may be seen in the 
annexed figure; p, p^ jt?, represent bands. of porphyry; rf, 
the lowest band of porphyry seen, which is amygdaloidal, 
the cavities being filled with calc-spar, below- which point 
this substance entirely fills the spa<» betweeen the walls, 
indicating a common origin of the calcareous matter both 
of the Vein and the porphyritic band. The bands of 
phophyry are separated fi-om the trap by thin layers of 
laumonite. , . 

Formation of veins. — The manner in which Veins occur would seem 
to indicate that they were rents or fissures formed subsequently to the con- 
solidation of the diflferent mineral planes. The parallelism exhibited in 
the same system of veins would further indicate that their direction had 
been determined, not by fortuitous circumstances, but by the operation of 
general laws. , . 

The materials composing the gangue of veins hre often arranged in 

f)arallel plates, constituting what the Cornish miners call comhy lodes. De 
aBeche sufjposes that this arrangement resulted from successive openings 
of the fissure. 

The following is a section of the gangue of a vein on the southeast 
quarter of section 10, township 60, range 39, Isle Royale: , 





1. 
2. 
3. 

inch, 



Laumonite, half of an inch. 

Pfehnite, with native copper, two inches. 

Clay, probably decomposed chlorite, one 



This vein app^^rs to have been subject to thr^ 
successive openings. 

The east vein of the Northwest Company ex- 
hibits two combs: that attached to the toot- wall, 
six inches in width, is composed of calc-spar with 
little copper; that attached to the hanging- wall, 
twelve inches in width, consists of chlprite, 
quartz, and calc-spar, investing copper in spangles and m/isses. 

We have given sections of several veins in the chapter on mines, and^ 
they may be referred to in the further illustration of tlie structure of the 
veins of this region., 

In the Cliflf vein, there are two combs — that attached to the foot- 
wall containing most of the masses, while the other CEirries disseminated 
copper. 

The sheets of native copper, as a general thing, though not invariably 
occupy the foot- wall of the vein. 
Where crystals occur investing the walls, wrtli their faces opposite, 
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i^ether separated or intetlocked, they afford strong prfesumptive evidence 
of the orginal width of the fissure. 

"The Prince vein, Canada shore, affords a beautiflil illustration of this. 
The vein oh Spar island is aboi^t fourteen feet in width, the walls being 
invested with amathysitine quartz, with the faces turned outwards, occu- 
pying two feet in width, while the intermediate space is filled in for the 
most part with calc-spar and pyritous copper. 

It is difficult to determine the order in whi6h the materials composing 
the matrix of vebs wete deposited. In some cases the earthy substances 
weteMeposited before the metallic, and in others it is evident that copper 
existed in the fissures before the process of filling was complete. It is 
ptobable^ however, thalthe copper was formed at different times. 

At the Odpper Pdls mine, for example, we find small specks of copper 
enelos^ in obtuse rbomboidal crystals of calc-spar, variously modified; 
again, we find native copper deposited ar<m?trf crystals of analcime and 
calc-spar, taking the form of the faces of the crystals, every line and wave 
being fttittafiiHjr represented^ as in the electrotype process. The copper 
often appears m arborescent forms, invested with ealc-spar. 

The Prince mine affords specimens of dog-tooth spar, studded with 
hiinute crystals of bi-sulphuret of copper, w'hile the vitreous copper is often 
enclosed in a matrix of carbonate of limie. 

The silver in this vein is found in thin leaves, between the laminaa or 
joint3 of the crytEaltized spar^ indicating that it Was deposited subsequent 
to the filling of the vein. 

At the Miiinesota mine it is not unusual to find spongiform copper ad- 
hering to the walls, which would seem to indicate that copper was thei 
first substance deposited in the 'fissure. Again we find it deposited in 
thin plates between the joints of the crjflMallized quartz, which would in- 
(licate that the latter was deposited subsequent to the former; We have 
before us a specimen from this- mine, consisting of- native copper, native 
diver,, crystalliaed quartz, and carbonate of 4ime, (calc-spar.) The oopper 
and silver are distinct, and appear to be chemically pure. The form of 
the crystals of quartz is impressed on the silver and copper, and in the 
body of the. crystals there is no trace of a metallic substance. The calc- 
spar, however, conformsto the silver and copper, both of these metals be- 
iag disseminated through it. The silver occurs in imperflec.t octohedra ot 
the size of a pea. ; < •< 

This arraiigement would seem to indicate the following order in the de- 
position of the materrals:!. Quartz; 2. Oopper and silver; 3. Ualc-spar. 

At the Oiiff and North* American mines perfect crystals of copper occur 
only in thecavities of the matrix; \vhen in contact with quartz, it takes 
the form of this substance. 

The inference from these facts is, that somfe of the earthy materials, con- 
stituting the veinstone, were deposited prior to the copper and silver, while 
otbiUBs -were subsequent in their deposition. 

The silver is generally found to occupy a certain position in the lode. 
Thus, at the Oopper Falls mine, 'it is most abundant near the junction of 
the trap and conglomerate on the north; at the Cliff mine, near the junc- 
tion of the crystalline greenstone and granular trap. Although silver is 
intimately associatedTwith the copper, yet it does not occur in sufficient 
quantity to justify the expense of separating the two metals. The lodes are 
frequently brecciated the angular ftagments evidentjy havijig been de- 
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where the fissure is nearly closed. • 

Mode rfforinio^im'-^rM9mig end^avcwc^d -Jto ,s€«t.'fi)H:lh :^ piJA^Qipal {die- 
nomena of the veins pf th^ L$ke Sup€^r;dislriGl;, iwe propose rto ftdi^it to 
the principal tbeoriQ^ ,wbioh h^^ beea .advanced to ie^laiajlto m^tod 
hy .which the^proqess of fiUii^g has b^n accompUshed. 

Native copper is often found in veins i^awdrng in s^lphmmtSi h^triitn^* 
dar Gircumstamees vory different ftoin what eire <3d^aeitved.ii]r:thQ h»k^ Su- 
perior disitriot. Iits presence k thus des^fihed wad.eicpl^niBdAy De Un 
^eche.* Beni^eitb^th5e.go3s«n, w&ich i'^ults few ^d^c^mpo^ition of Itoe 
o^e^ we obseorve.appe^ranc^a sit^nglyreiniadin^tid oftheGomiiionidleetrp* 
type process .far jprpouning eopp^r 'fecMfn a sotutiottjof sulphate of teopp^. 
Tbiepure Wul is g^^tWed tQg&tberin ^chinks wd ca^iliiesibetwe^aithe 
xnain m9ds of go^^Aixf^nd tijiie body of the lundeoomposted copper. pg^rifei^^ 
minglil^g p^rfeap ^with.^he lower p^t a#:the foripw. Sojoaejtimes Ibis m>^ 
tive-Qopper^ aa it is called; inay retain its metaUie et)a«abt€^r; biit.at fHbej^ 
k beco/nes pony^rted into an axide^^^.md this ag$»0 into ia flanboD^^te^by* 
the percolation pf waiejEs^ aoji^j^ning oQinmon jair s^ndieartonic^l^ 

:Ii/is pBoSbjaWetbat the smlphuryhy a union with the needftd oxysw^ybe' 
Qpn)e sp^phuricaoid^ ^nd tih^t^tbi^ forosed,:!^ copfier was . 'attacked and 
removed^ to be dealt with like any either ^liition of jtfie.mlpbale.of oopp^r^' 

Tb4^<tih^ri^ hme baen sui^e^ti^ tanoco.unt for^e fiUing ckf tvems: 

Ist. Ths^tithe fos^gn oaatite^ has teen iojpot^d in .a mplten ats^y^md 
afterwards slowly crystallized. 

M* That the volaitile n^sune^s hibve been fiiI<MwLy subltniied fiipm below 
by.heat; and oondensfed upon thetTvaUs lofrthe figure. 

3d. That the m^t^dh were anee bQld iniacpeana aolution^ and pre* 
ci^itated by ele<BtrQiehe^iical agea^y.f 

. I . ]^^tim* — We oan ih wdly <5onoeive it pi^sible that the i ixxpipescf > in a 
fittki state, :has teen foifced iijipfifomb^towiikedikesiof poiphyry ©» gceen^ 
atone. It is well kmw^ :tikat9 in ^ many of tbe: loftieal v^oanoos) the;col- 
umn of ia'V^ does; not me^ tto the tip <of Ae ara|ex>i but ibretiks through the 
aidea of the mpunitaiin. lAn < elastic iforoe anflid«nt.tQ.nai0e afluid auuRS/of 
three tunes. the di^upty lof : Java wonld shatter tto j enclosing <walLB, and 
loaK^e the copper into i^he. fissures. If tiiisweie. il» oidginyswe.oB^bt >to 
fy}d it occupying the idiepeaaions in the. surfeee rodcs in the vioioity of 
the fissures^ Uke modem lava currents. 

: We find Ito eepper invefiisting vadpiDs 'edry«iitaUi;Eed iminmils/and every 
.wave and striae of Upi6,i»e-e|iistiiig qcfrnfii^ii^. .faithfelly represented. It 
ia iznpos&iible^ by lany artifidal method^lo caatanymatalsoasto.eixhibit 
<auob minute linea. They iare aa daUcjate .and Mthful m could (be ob^ 
tanned by the electrotype. 

Agiiin^ the: a;s^eoiated.minie«ate do n^t exhibit the .eSkcts of a high tern- 
pfflR^uie. Thaae <^0{Bsist ofmoiitrnf wteh yieM<.p(Ma&di> soda^ jandilime^ 

and hold a large percentage of. water of .combimutinn^iand of eaxboMie of 

I' 

iiktot«iiliity iMjEuim), ititki Mineralogy. 
fiia tiBiOSe.Tetos which are widest Aenc tbeiOfftce^and gradiMlly contiaet in iheir downward 
.prpgre^ Oia foii^jgn matter ,ljas .,i)eeR^»^ub(fjdl ^l^^^i and ^F^a,iii t)h9fe 

TeiDs which increase in width as thqy 4e8cend, occasional (i:9igja^^fiB derb^d from the a^rfap^ 
hav«heen met with. Thus Came states that, at the ReKstran mine, Cornwall, quartz pebbles, 
QBRieoted by oxide of tin and bisulpiiiiret of co^er, have baan found at the depth of 6Q0 feet in a 
. tin, Me* .The,bliue]fioside vain at Qonper Harbor ^90^ to thiaclaia|B. 
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lime, (<Blcspar aiul aa^aliiflutey) and easitkjr sHicfouls {miaefals, (qmotz^ 
agates, &c.)-^hq11 of whkh vaay*he auppesecl to haveresulted ftMi^tbe 
|>reeifHtetH>n of aqneous scftutions^ mthtr thanfiomfuak)fi«8Eiclei preasvffe. 

Agmk, if 'fte*eontdnt8iQf ibe vetns vr&tey the oresnlt of^injeetion, thdr 
;«iedteieti«ene9Ri «woiila be ^naaffeisted in their passage l^ou^ di&rant 
nuneral fda^es. 

Lastly, eo]]per and aLvcor oombiae in indefinite piopslioiis, forming a 
homogeneous compound ; and yet we find them existmgiside by aideal- 
iBOSt chemically pure. Admitting that theyooce formed a homogeneous 
compound, it is reasonable to infer 'that they have been rsepasated hfelaec^ 
tro-chemical a§ency. 

2. iSiAUmaewn.-^TiMs tbec^y* explains some of :the .phaooiiaiena of 
mineral veins whieh the preceding theory does not.. Thnis,. in some 
veins, crystals of >earl)hyma>terials J^ne the walls, Vhbse. under eisifeees 
are studded with minule metallic, particles, '^KriiileMie upper snrfaceaare 
quite smooth. 

Iron glance is fosmedmtrthis dayinifissttfesontlie :m«rgins of , the leca- 
t»s of Vesuvius and^ Sferomboli. Tbe volatile tpartielies laie raised by ihe«t, 
and condense4 on the 'sides of the ilssure in crystalliosed forms, ^he 
parallel arrangement of the .different materials en the sides of liieivein 
may also be exjtlained by this hypothesis. The artifietal pro()uotioii of 
various crystals — such as feldspar, -hombleode, mica, and saagnetic. oxide 
of iron, found in the slags ^ofifmrnaees, and pf garnets, rubies, idociase, 
and olivine, Jbrmed in the laboratory of the chemistrri^have also, been relied 
on 98 afbrding direct evidence ofsuUimation* 

The minesais ithus artificiailly 'pmduced, bowrevisr, belong toadiffiBfeat 
class from those which accompany (he native ei^per. 

TJiis hypdthesiis dioes not explain theehac^^ which are exhibited, by 
veins- traversing diiferent rooks, nor the sHbstiiation Indifferent metals In . 
tho same vein, chemioally*distinet. 

The (fiiot that >copper,fiUver, andiead (have been found depoeitedientim' 
ber and lea^s isi some of theloifgabandoped mines of Europe. projree 
that heat is: not the oniy sol^irent power by>which these metals may be 
niade to assume new forms. 

3. Bhoiro'ehemkvd (igenef^.'-^'Fhere is butiiliftle^oubt that -magaetic 
eurrents^are in a continual ^tate of slow but regular change, sweeping 
round the two ]hemispheres. "^Amperewas the first to anifeouiice' that ^ese 
currents traversed the earth from east to west; and others have ^pfiiied 
•them in explanation of the chemical chstoges whidfa liave : taken place in 
lodesduring the process of their formation. • 

The observations of Mr. Robert Were Pox, in ithe* Phikeopliical Trans- 
actions and the Proceedings of the Geological Society of ComwaU, qpon 
the electro-magnetic properties ol veii^s, and of Beoqnerri, in liis ^^Tsait^ 
de I'EIec^ieite," upon the artificial produ(stion of crystallized inadiiiile 
compounds iof copper, lead,- and lime^ tfao'owUg^t upon one. of ifehe ob- 
scurest pages in the history of the earth; yet it must be <&onfesaed.idiat 
these experiments have not revealed all.tha* was^anticipated at the time 
of thi^r promulgation. M. Beoquerel^'sihows <tl^t, by the loag 'continued 
action of weak electrical currents, many o^slallized subtanees hitherto 
found only in nature mteiy be artificially obtained. 

Mr. Pox, by placing copper wires against two portions of a lode, or of 
two lodes divided by a cross-course, and connecting the wires with a gal- 
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•vanometer, was enabled to detect a carrent of eNsctricity. The needle 
was observed to deviate in some cases to' such an extent that it was im* 
possible to note the deflection* In nearly all of the mineral veins of 
Cornwall he was enabled to detect these eurronts, but" i^* Tefesdale the 
results of his experiments were negative. He was successful in procu- 
ring an electrotype copy oif an engraved plate, by a current collected from 
two lodes of iron and of copper pyrites? and also in inducing magnetism 
in a bar of soft iron. 

ProiessoT Reich detected very decided currents in the lead and silver 
veins near Freyburg; but Von Strombeck on the other hanji, could obtain 
no results in the copper and lead lodes of the Rhine. . 

Mr. Robert Hunt made also numerous experiments in the mines of 
Cornwall,- and almost invariably obtained indications of electricity — ^in 
one case so powerful that elecfcro^chemical! •decomposition was produced. 
He also exaralned these currents in reference to their connexion with the 
general currents which traverse the earth, according to the theory of 
Ampere, and was induced to conclude that they were local, and due to 
the chemical action going on in the lode itself. They were often found 
to traverse the lode contrary to the general currents which, sweep round 
the earth, and often at right angles to them. ^ ■ 

He' interred that these local currents had had a jx^werful effect upon the 
masses of matter exposed to their inffluence, although the formation of veins 
might not originally have been due to their agency. 

The apount of muriate of soda (common salt) which he had fotind 
in the waters of many of the deep mines of Cornwall, eqiialling iu some 
cases nine hundred and fifty grains in a cubic fdot^ had, in his opinion, 
acted powerfully in inducing dhiemical changes in the. lode,* ^ 

The existence of two metals side by side, like copper atid silver, each 
chemically pure, a&d capable of being. alloyed in any proportions; the 
accumulation of the latter near the cross-courses, or atthe junction of two 
mineral planes; the changes in the metiainic. contents of lodes in th^r pas- 
sage through different rocks J and the parallel arrangement of tthe earthy 
gan^gues, — all seem to indicate the existence of electriecft currents during the 
period of their formation. 

It is to magnetism — an agerioy subtle j but universal and all-po^erfiil, 
pervading every particle of tna3tter,and'opBrating,nnceasingly-^thattweartt 
to look for an interpretation af .many of* the obscurest passages in the 
history of the e^rth. .; . i . 

To use then)eautiful figure of Humboldt: "That which forms the in- 
visible but living weapdn of the electric eel; .that wh^ch, awakened by 
the contsiet of moist dissiaiilarparticles^ cttciilates through all the 'organs 
of plants and animals.; thaJt which^ flasihing from the tliuhder^^cloud, ih 
lumines the broad canopy of the sky; that which draws ironto iroii, and 
directs the silentiyr-recurring march of the guiding needle,— all, like; the 
several hues of the divided ray of light, flow from one so3urce,.and all 
YA&aA again together in one perpetual, evier.ywhel«-diffus6d force. "f 

" ' :■ ' ' ! ' — t ' -_^-^ ■■■ - : ' r — ■ ;•' ■ ■ ■ ■ - ■ ' 

* Lecture 'On |he eloQtiptty- of miaeml vems,; before 4lt« Roy$d lq«utatifii» L<7od90. » 
t Aspects 'i»f N«tare,.yol. 1, art* 1. ■■-..,■ ^ ,' ■ 
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CHAPTER VIL 

MBTALLURGY- 

Pisai^ of Lake Superior native copper compared with refined copper: from ' 
various smeUmg-works^.-^^eciJic gravity.-^Occmrence: of silver incon- 
n^siofi mth it, — Met/u?d (^ separ^ion.—Liqmtpon. — Amalgamation,-^ 
MeiJmvAad separation. 

I^h^ term metaUursnf is applied to the art of extracting ^ varjoos use* 
fnl metals from their ores, so as to furnish them to the manufecturer and 
consumer in such a state of purity as may be required in theyarfous uses ' 
to which they are applied in the arts. 

Tlie propesses by which copp«is reduced fipom itseofttbination with iron 
anij. sulphur in the ore, from which the greater portion of that metal i* ex- 
tiacted, are long and tedious; nor is the skill of the smelter sufficient to ' 
separate the copper in 9- perfect state of purity and freedom from other 
nietsds which impair its value. On the contrary, the copper of commerce 
contains considerable quantities of iron^ lead, nickel, and other metals, as- 
is shown by the following analyses of refined copper frpm various dis^ 

trjicte: 

L II, HL 

Copper . ^ • - 98,655 98.251 

Iron ... 

Nickel - 

Liead - - - - . 

SUver - - ' - 

Potassium - 

Calcium - - . 

Magnesium. 

Aluminium - 

Silicium . - - 



No. I is Swedish copper; 

No. II is Mansfeld copper, analyzed by V. Kobellw 

No. Ill is Swiss copper, analyzed by Berthier, 

Native copper Aom Brazil, having a specific gravity of 8.962, contaijaed^ 
iron, 0.17; calcium, 0.38; naagnesium, 0.33. 

Japanese copper is said* to be perfectly pure; also the native copper from ' 
the Siberian mines, according to G. Bos£; 

The i^ative copper from the Lake Superior mines may be considered to » 
be chemically pure. It dissolves in pure nitric , acid without leaving a- 
trace of residuum; it gives no precipitate when the nitric acid solutiont is- 
heated with ammonia; neither on the addition of chloro-hydric acid^ If 
dissolves to a clear solution in concentrated sulphuric acid when heated; 
it contains no trace of arsenic or other volatile metal. This is the result' 
ot the examination of several specimens of copper from the Phoenix, Cliff, 
and Minnesota mines . A piece of copper from the last-named mine^.sawn 
.12 
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with care from a perfectly pure and solid mass, was found to have the 
specific gravity of 8.8B8. The density of pure copper is given by dif- 
ferent authors as follows: 

Peligot and Premy, pure fused copper .... 8.78 
Berzelius, << <^ - - - - 8.83 

ScheererandMarchand/' ^< ' - - - - 8.921 

Scheerer and Marchand', copper in fine wire - - - 8.962' 

It has been asserted that some of the native copper contains a small 
portion of silver alloyed with it. This may be the case; but we have not 
found any silver in the specimens which we have examined, when no 
p^ticles of that metal were visible in the mass. , 

The method of occurrence of the native silver in connexion with the 
copper in the Lake Superior region is one of the most novel and striking 
features in the distribution of the metallic riches of that district. Native 
silver oceurs by no meait^ unfrequently, at various points of the trap 
range, from one extremity of the district to the other. It has, however^, 
been found in the greatest quantity at the Pjioenix, Cliff, Copper Fa)Is,» 
and Minnesota mines; the largest specimen hitherto obtained was taken 
from the workings of the Phoenix (formerly Lake Superior) Company's 
naine. It was a rolled, detached .lump, perfectly pure, which weighed 
over six pounds, and is now in the collection of the mint at Philadelphia. 
This mass was found in a large excavation or pot-hole worn by the ac- 
tion of the stream in passing over the course of the vein, and .filled 
with the debris of the vein and the adjoining rocks, and numerous masses- 
of copper and silver derived frorn the ruins of the veinstone, Several 
thousand dollars' worth of the latter metal were taken from this. hole. In 
the various excavations on this location, numerous specimens of silver 
associated with copper have been obtained' both la the vein, where they 
generally occur associated with prehnita, and in the adjacent rpck,. either 
in bunches and strings, or sometimes in almost invisible particles. 

A specimen of native silver from the Minnesota mine was found to 
contain no other foreign substance than a trace of copper. A specimen 
from the old Lake Superior Company's, mine contained no copper, but a 
small quantity of iron. 

The silver and copper do not, however, in general, occur alloyed with 
each other, as woul^l naturally be supposed on the theory that they have 
been forced up together in a state of fusion from the heated interior ot 
the earth. The silver is scattered through the metallic copper in suph a 
manner that each metal remains entirely free from alloy with the other, 
although the junction of the two at their edges is a perfect one. The sil- 
ver is often interspersed in the mass of copper, so as to^orm a species of 
porphyry, the former metal occuring in small patches and particles per- 
fectly soldered to the enclosing mass of copper, yet, chemically speak-,- 
ing, entirely distinct from it. The native silver seems to occur especially' 
in connexion with a soft greenish magnesian mineral,, also with calc- 
spar andprehnite, and has never, so far as we know, been found distinctly 
crystallized, as the copper often is. ' 

The only question of any practical difficulty in regard^to th&metallurgic 
treatment of the Lake Superior copper is that of the occurrence of the 
native silver in connexion with the copper. 

If there should be a large amount of silver found finely intermixed 
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with the copper, so that it could not be mechanically separated, it 
would be important to decide how the two metals could be separated in the 
most economical manner, and how small a percentage of silver could be s 
economically worked. If the percentage of silver in the copper is large, 
a separation of the two metals can be effected by the use of adds in the 
humid way. The so-called ^^aqua regia" was many. years since used 
by Keir, in England, for separating metallic silver from copper. It con- 
sistsof a mixture of concentrated sulphuric and nitric acids, or oil of vitriol, 
mixed with one-tenth its weight of saltpetre. By this reagent the silver is 
dissolved, and the coppier only very slighdy acted on. 

In the separation of silver from copper, when both the ores of these 
metals occur in combination, in the Harz, the method called liquatwn is 
resorted to. In this operation the argentiferous copper, which may contain as 
low as 0.0016 per cent, of silver, is fused, in the state of black copper, with 
between two and three times its weight of lead and litharge, ana cast into 
large flat disks, which are then ready for the liquation furnace. In the 
treatment by this furnace the lead containing the silver flows off into the 
well in front of the hearth, whence it is taken with ladles and cast into 
ingots. The silver is then separated from the lead by cupellation. . 

At Tsiklova, in the Bannat, the silver contained io the black copper is 
separated by amalgamation. The ores are principally argentiferous mispi- 
ckel mixed with copper pyrites. The black copper obtained by three 
separate processes ol fusion, contains from 80 to 90 per cent, of copper,* 
with from 0.00126 to 0.003T5 per cent, of silver. 

Xhis is heated to the highest point possible without its fusing, qind 
then pulverized by stamps. The pulverized substance is then mixed 
with 10 per' cent, of common salt and a little sulphuret of iron,and heated 
in the reverberatory furnace. The resulting chloride of silver is then 
amalgamated with mercury, by means of a suitable apparatus — the red no- 
tion of the silver being effected by copper, which at the same time converts 
the small portion of chloride of copper which had been formed in the pro- 
cess of chloruration into bichloride of copper. The amalgam is then dis- 
tilled, so that no mercury is lost in the opsration; and the copper is fused 
and re£ned. 

Up to the present time, the quantity of silver occtirring with the 
copper in the Lake Superior region has not been sufficient to render it 
worth while-to erect the furnaces and make the required outlay for sepa- 
rating these two metals; but, should the number of mines be much in- 
creased, and the quantity of silver obtained be considerable, it will be ex- 
pedient to make ^itable preparation for separating thisrmetaL At present,, 
at the Cliff mine, the, particles of silver which are so flattened by the 
stamps as to be easily seen, are separated by hand, the coarse metal from 
the stamps being picked over with care for that purpose. The silver oc- 
ouning only occasionally, and then often in masses of considerable size, 
diere can be no doubt that a very considerable amount is purloined by 
the miners, who seem -to consider the silver found in the vein as their 
property. 

The small quantity of silver which may remain with the copper be- 
comes, in the operation of smelting, alloyed with it, and undoubtedly 
improves tfie qutality of the metal. 

Taking irito view what has already been said in the preceding chapters 
oa the occurrence of the copper in the mines of Lake Superior,' it is evi- 
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dent that the prsKJtfcal qnestions involved in the working of this regjon ate 
exceedingly simple, and that few mining districts occur where rnines 
can be opened With such facility, and their products, converted inta 
money with so little outlay of capital or skiU in their metallurgic treat- 
ment. 

The greater portion of the copper produced, in the -^orld is obtained 
from the combinations of that metall with siitphur;^ a^id prin^p^Hy from; 
the ore commonly balled copper pyrites, or sulpHufet of copper ian'diroh. 
In additioh to the mech,anic?il prepai*alibn of such ores, they require a long 
and complicated process" to free the copper frojd the Accompanying foreign 
substances, the theojry of which may b^'thus briefly sumnied up: 

1. FHrsi rousting or cafcinarfon.-^This process is perfoirrried eithjBr in 
peculiar furnaces or in roasting pits or heaps. By it the greater portion of 
the sulphur is oxidized; the metals are converted into basic sulphates, 
which remain mixed with the portions of the ore which hjave escaped oxi- 
dation. • . . r . . ..... 

2. First fusion or melting for coars$ metal, — Silicioug substances are 
added, if . necessary, in sufficient quantity to take up the iron, which 
combines it together, to form silica of the protoxide of iron, njaking a! 
fusible slag; the sulphuric acid is reduced to sulphui^, and the o^de of 
copper to copper, and sulphuret of copper is formed. The heavy combi- 
nation of sulphur and copper sinks to the bottoth of the furnacie, while 
the light slag floats on the siirface. This sulphui:et of copper still con- 
tains Considerable sulphuret of iron. ' .. " 

3. Second roasting or cdlcinatimi of coarse mfital^. — The mass ob^fned 
by the last procesfe is now broken up, an(5l sigairi roasted for several week^ 
in peculiar furnaces. The obje9t df this operation is to oxidize. the copper.* 

4. Second fusion. — The ore is again fused, with the addition of sili-' 
cious substances, if necessary— ^the object of yhich treatment is to take up 
the portion of iron which still remains. The copper obtained by this] 
process still contains many inipurities: it is called Wack metal. 

6. Reining, — The copper is fused arid sujbjected to a process by which 
the foreign metals present in it are oxidized^ aiid fonn a crust on the sur- 
face of the fused mass, which is constantly skiEbmed off. Thje coppier is 
treated in this way till it aqqiiiies the propert;ies of the pure metal, when the 
. operation 'is suspended. It is then cast in ingots, or cooled upon the sur- 
face by throwing on water, and removed in successive flat iiiasses, called 
rosettes. 

This is the general description of the processes by which the ores are 
treated, though the details vary much in difieireht countries and under 
diiferent circumstances. The number of distinct pro^sses which the 
ore undergoes in the grpat smelting establishments 6f Swansea is at least 
ten, which are entirely distinct from each other. 

The sulphurets of copper there require a long and expensive process for 
smelting— a procesis which demands the highest metallu^gic skill, and a 
large amount of capital. Eight companies have the control of the great 
Welsh furnaces, where so large a portion of thfe copper used throughout 
th^ world is smelted. . - 

The quei^tion arises then, Are the sulphurets of copper destined to form 
an important; part of the production of the liake Stiperior mines ? 

The occurrence of the sulphurets pf coppei in the Lake fiupeifior region 
is by no means a very uncommon fact. Two localiiiei^ ^hQ^furnished 
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jgK)tiTi'd for miniig .o*j)er^^^^ ojf'wtich lias .been entirely abandoned; 

^the other is temrwmfily susjiended, though it is believed that the mine is 
*pot considered by the poprietors as entirely ^proved. The ore in each of 
these cases is ipostly tne black sulphiir^t. The. yellow ore is found ip. 
comparatiyely small quantity, associated with th§ variegated. We do 
^not believe thiit appearances thus far. ipdicate that any ore of copper exists 
in the Lake Superior region. in sufficient quantity to be worthy of being 
worjked. We have, therefore, a compa^-atively simple task to disQuss the 
metallurgy |)roper of this district, since nature furnishes us with the pure 
metal, associated with easily:fu3ed veinstones, from which it can be sep- 
arated by the siiirj^est of process^^^ . ^ ^ . .. . ; 

The native copper is coinsideried. by %e miners as coming under three 
"distinct headis, according io its state of subdivision in the rock, and the 
«i;?e of the pieces of the meCai. They are as, follows: 
• ist. ."Mas^. . ,.. _ , . 

.2d. Barrel- wori^. 
* 3d^ Stamp-work. . , ,,^ . * ... . . 

1. Mj^«.— fri.^topeing, when a large sheet of copper occurs in the 
'vein, the rock is removed from one side;; of it, and it is thrown down by 
.means, of a.sand-bla^st, and thus lies or stands upon the bottom of the level 
or drift. Masses have; been detached from i\\e vein which were e^ti- 
.naated to weigh 60 or 70 tons, mostly of solid copper, in an irregular, flat- 
[tehed, tabular sbape^ now expanding to a width of from 2 to 3 feet, and 
then contracting to a few inches, but firmly united. Of course, such jbl 
'm?iss is too large to be nioved in the level or raised to the surface, and 
it is of importance that as, little of the process of subdivision ias pos- 
sible should be done under ^^iround, since the operaticMi, which ijaust 
necessarily last a long time, 'impedes the work in the mine, and is less 
conveniently execuited in a ^arrow, confined space^, where easy access 
^cannot be had to the maiss on ajl sides, and where it cannot be readily 
moved. The nse of powerful inachinery and . tackle for elevating 
masses of several toiis' weight will be gradually introduced, when their 
occurence may be reckoned upon as forming a .consideirable piart of the 
value of the mine. The process of dividing the masses, at present, 
is as follows, and is the same whether above and below, the suriface: 
A groove or channel is cut diagonally, at a convenient point, where 
the copper is as pure as possible, and the thiekpess comparatively 
small, which is carried through the mass till it is separated, into two 
'parts. To effect this, one person holds a chisel, the ciitting-edge 
of which is about three- fourths of an inch in width^ and of varying 
length, according to the thickness of the mass to be divided; another per- 
son strikes with a heavy sledge, and at each blow the chisel is sunk intb 
the groove and riioved laterally so as to prevent its becoming wedge^, 
until at last a chip of copper is taken out several inches in length. A 
repetition of this process at length completely severs the metallic mass. 
If the copper be perfecdy pure, the operation proceeds rapidly and 
regularly; but when quartzose matter is to be traversed by the chisel, 
the labor is more tedious, and requires greater care. The cost of this 
operation is from $6 to '^7 per square foot of surface cut through. No 
other process than this, tedious and expensive as it may seem to be, 
has yet been resorted to for dividing, the masses. If the blocks were of 
pure copper, and not liable to contain bands and nodules of siUcious mat- 
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ter, it is probable that a machine might be contrived for performing the 
operation by a kind of saw, driven by steam-power, somewhat similar to 
that used in dividing railroad bars. Taking into consideration, however, 
the difficultyjust mentioned, it seems doubtful whether any more eco- 
nomical or efficacious means can be contrived than that which is already 
in use. It has been suggested that fusion of the masses might be efFectea, 
so as to divide them in that manner; but the fact that copper is so 
good a conductor that it would be impossible to confine the effect of the 
heat to a limited space and obtain a temperature high enough to produce 
fusion at a particular point seems to render any such method inapplicable. 

The greatest thickness of a solid mass of copper, without seam or break, 
observed by us, was two feef four inches. This was at the Cliff mine. 
At the Minnesota, there appeared to be a solid mass in the vein, at least 
five feet in thickness. 

When the masses have been brought to the surfece, they are still further 
subdivided, if necessary, into blocks varying firom one to two tons in 
weight — such as may be conveniently transported to the lake, whence they 
are shipped to market.. The Boston and Pittsburg (CKff) Company have 
erected a furnace at Pittsburg for fusing these masses — the details of which^ 
however, the trustees do not allow to be made public. There is no prac- 
tical difficulty whatever in the way of obtaining the copper at once perfectly 
pure. The veinstone consists generally of fusible minerals, such a» 
prehnite and the zeolitic minerals, or of quartz and calcareous spar, which 
flow readily together. In the report of the trustees of the Pittsburg Com- 
pany the per centage of the mass is estimated at 60 of pure copper in 100. 

2. Barrel-work^ — This is the name given at the* Lake Superior riiines 
to the smaller masses of cepper, which are too targe to go under the stamps^ 
and too small to be shipped separately. It includes masses of cop- 
per in bunches and string- like forms, which are firmly bound together 
with a greater or less amount of the veinstone, and weighing ftpm a few 
pounds up to several hundred. These smaller masses are picked out 
from the niatter raised to the surface, and dressed by the hammer, so as to 
fi*ee them, as much as possible, from .the adhering rock or veinstone. 

They are then barrelled up in stout casks, which hold from five to eight 
hundred pounds of metal and jrock. These aYe smelted by the Pittsburg 
Company, with the larger masses. ' The barrel- work at the Cliff mine 
is estimated at 50 per cent of pure copper. 

The proportion of barrel-work to stamp- work furnished by the Cliff 
mine will be seen by reference to the table appended to the account of 
that mine, under the head of *' Mines and Mining.'* 

3. Stamp-work. — This includes all the veinstone with metallic cop- 
per in sufficient quantity to allow of its being separated by the process 
of washing after the stamping. The limit of the quantity of copper con- 
tained in the rock which may be profitably stamped and washed, we 
cannot yet fix with certainty This depends on a variety of circum- 
stances: as, for instance, the price of labor, the economical arrangement 
of the works above ground, and^ especially, the construction of the wash- 
ing apparatus. The great difference in the specific gravity of the vein- 
stone and the metallic copper — the former being from 2.7 to 3.6, the latter 
nearly 9 — renders a perfect separation of the two very easy, and requires 
a much less Complicated and scientific arrangement of the machinery 
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ibM i» those ^saees wbeie the ore is only a liitU heivier than the gangue. 
Of course, as the country becomes settled, and the .price' jof labSr falls, 
and greater method is introduced^ into the works, ai ropk containing 
a smaller per oentage of copper may he profitably wor|ce<J. 

Before the rock is stamped, it is' decessary that it should be roasted, in 
order that the veinstone, especially the quartz, may be rendered friable, 
so that it will re^ily yield to the bl6w&-o£the stamps. The roasting is 
^ected in the open air. The rock ^ntaining -the copper is arranged in 
alternate layers with billets oC wood, and then fired, and allowed to 
smoulder for forty-eight hours. The heat should not be carried suffi- 
ciently far to cause any portion of the copper to be fused. If necessary, 
water may be dashed upon the heap while still hot, to aid in destroying 
the cohesion between the particles of the rock. 

The price of fuel i^ so low that this method will undobtedly be em- 
ployed, although aittore economical i one might probably be devised. 

Fig. 36. After having been calcined, the ores are 

taken to the stamping-mill. This con- 
sists of several pestles of wood in a vor- 
tical position, to w'hich heads of iron, 
weighing 200 pounds or more, are at- 
tached. A cyliodrical axle revolves hori- 
zontaiiy , and is armed with cams, which, 
acting successively , catch into the should- 
ers of the pestles and raise them to the 
required height, when they are disen- 
gaged and fall into an oblong cast iron 
trough, which is fed with ore from a hop- 
per above. Three or four pestles com- 
pose a battery, and several batteries are 
usually emplQyed in a stamping-mill. 
Figures 36 and 37 represent the arrange- 
ment and form of the stamps used at the 
Cliff mine —the former being a front view 
of a single battery with four pestles, 
while figure 37 is a section showing the 
manner in which the ore and water are 
introduced. 

An attempt was made at the Cliff mine 
to stamp the ore dry, and also at the Lake 
Superior Company's works to pulverize it 
by a pair of crushing-wheels; but it is satisfactorily demonstrated that 
the Lake Superior ores can be stamped only by the aid of water. 

After stamping, comes the much more difficult process of washing the 
metal from pulverized rock, so that every particle may be separated with- 
out loss. As the present methods of washing practised on the lake aye 
very imperffect, we add an account of the most approved machinery for 
that purpose used in the French and German mines. 
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of i^^8hingis by agrtatfng 
the metetBfefoiis ^rid in 
a btieket, by hand, im- 
parting lo ft a rotatory !ino- 
tion, so tot the lighter 
pialrticles of earthy mailer 
may 4!^ thtown over thte 
top, While the heavier ones 
€6ttfeihing the tn^ttable 
tneial or ore smk to thte 
bottom of the vessel. 
Washing can be very per- 
feclly perfotm^d iti "this 
#*iy'x*rith sufficient qare; 
and, simple as the method 
is, it. is one which is ex- 
tensively used in the wash- 
ing of auriferous sands. 
The same thjng can, how- 
ever, be effected much 
moreweconomicaJIy by Va- 
rious mechanical cotitri- 
vances, such ^s percussion and i^l^eping-tables^ 

The water as it issues ftom under tli« stamps is made to circulate 
^htough a systetn of 6laiiWs called a labyrinth, carrying with it the pul- 
verized ore 'which is distributed at ^ints more or le^s remote, de- 
pendent on the size and ispecrfic gtavity^ of the particles. (See figure 38 
which represisnts the most approved form of this iapparcitus.) ^ In thbse 
Fig. 88. troughs the metatlicparti- 

cles are deposited in con* 
stantly decreasing quan- 
tity from the end neaiesi 
the stamps to the place of 
exit, where the earthy par- 
ticles are Carried out de- 
prived of all the ore with 
which they had been pre- 
viously inteiinixed. 

The same thing may be 
effected by the operation 
called riddh'ng, or jiggitig 
— an operation which is 
performed principally oh 
the rubbish produced in 
breaking the ores. This 
may beaone by hand em- 
ploying a kind of sieve 
or riddle, the bottom of 
which is covered by a plate of metal pierced with holes, which is jerked 
-up and down, with a partially rotatory movement, in a cistern of water. 
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The water enters the orifices and holds the particles of ore and gangue 
suspnded for a moment, when they arrange themselves in the order of 
their specific gravities, and ^ffethtrs d^pQsited in the sieve, and after- 
wards separated, Jhe upper portion being removed by a spatula and re- 
jected.. Figure 39 represents 
a simple and effective instru- 
Wettt now used in the Haiz 
for this pulrp6jie. The sieves 
or riddles are in this ma- 
chine, fixed, and the water is 
made to ascend andd^cend 
dirough them by the alternate 
vertical motion of a soHd pis* 
X6n. Sty this arrangement the 
process of riddling can be per- 
fdrmed wtth 'great ease and 
perfection. 

The copper cah be perfectly 
I separated from Xhb gangue in 
the Lake Superior ores by 
washing the defK>sites which 
ffaaveifteciiflaralated in the labyrinth by toe^ns of whrit srfe called sleeping^ 
iaile^* Figure 40 re|>resents a section of the common sleeping-table. 

?1fe 40. 





iteonsists, in genehral, of ain inolined boards at the elevated end of which 
u sij^eara of water is made to run upon the' mixed mass of pulverized 
iDoetal and gangtre* The. water, as it descends the inclined surface, car- 
ies with it the particles, whieh tend cdnlstantly to deposite themselves in 
the order of their sperific gravity, the heaviest nearest the upper end of 
4he table. A workman, with a kind of rake, continuaUy pushes the de- 
scend i»g. materials upwards, till the metallic portions have become isUfll- 
xientjy separatbd fi>om the particles of the ^gangUe. The fornier are then 
^removed by opening a slide, through ^hich they aife allowed to fall into 
,a suitable receptacle beneath. The same processes iare reipeated till a 
-complete separation has been effected. The washed metal is then packed 
in strong casks and tiraaspoited to the furnace, Where the smelting is per- 
?formed> and the copper is cast into suitable shaiie for the market. 
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CHAPTER Vm. 

SRtrr OF THE LAKE SUPERIOR LAND DISTRICT. 

iitroduetory remarks. — Drift of the vcdley of the St. Lawrerwe. — Of LcJce 
Superior. — Division of the Sifts.-— f Peculiarities of the coarse drifts. — 
Naines given, to the dtiftclay. — Thickness. — Composition. — Siratifi" 
catt&n.-^Extent. — Origin. — Ihift sand and gravel. — Composition.' — 
Thickness. — Extent. — Stratification. — Composition. — Origin. — Fn^u^ 
ence of the waves. -^Inference. — Boulders. — Their size and distribution 
and mineral composition. — Origin. — Transportation. — ZAmitcUion. — 
Their relation to the drift. 

The region of the great lakes may be considered as the headquarters 
of the North American drift. Prom the mouth of the St. Lawrence to the 
borders of Lake Superior there is hardly a spot where the. drift de- 
posites are lost sight ojf . They generally form -lew, level plains, but some- 
times rise in high bluffs and terraces, and again merely cap the promon- 
.tories of the bolder clifis. 

Throughout this long line of inland country there is, however, noplace 
.where these formations are more extensive than on the southern shore of 
Lake Superior — more especially its southeastern coast. There, they not 
only constitute the only visible formations for nearly one hundred noiles, 
but they also attain an astonishing thickness, so as to form, by themselves, 
ridges and cliflFs which exceed in height even those of the Pictured Rocks — 
being in some places (for example, at the Grand Sable) not less than three 
hundred and sixty feet high. In consequence of this preponderance 
of the drift deposite, that portion of the shor6 of the great lake is the least 
attractive in a picturesque point of view — it being in the nature of the detri- 
tal deposites to soften doWn the contrasts, and to produce uniformity ami 
monotony. Tho drift is less conspicuous along the western portion of 
•the lake shore, although it is not wanting even among the romantic and 
precipitous cliffs of the Pictured Rocks and the Red Castles. The great 
difference which exists in the oibgraphical and geological structure of the 
eastern and western portion of the southern shore has exercised a power- 
ful influence upon the drift. Since the peninsula of Keweenaw Point, 
which projects so boldly into the lake, divides the whole country into 
distinct regions, both in a mineralogical and geological point of view, we 
may as well consider it^also as a dividing-point for the drift — the more so, 
as it is now, and long will be, the general landing-place for all those who 
visit the shores of Lake Superior. We shall therefore start from Kewee- 
naw Point, to examine first those drift deposites which extend to the west 
of it along the copper region, and afterwards those which line the coast 
as far as the Saut and the Straits of Mackinac. 

Before we proceed to the investigation of the peculiarities and distribution 
of the drift masses in either of these regions, it will be proper to give a brief 
account of the different divisions which we have recognised. The drift 
of Lake Superior may be divided into four different deposites, which, in an 
ascending order, exhibit the following characteristics: 
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1st. A layer of coarse materials^ composed of pibbles intermingled with 

loam, which we will designate as coarse drift. 

2d. A layer of clay resting either on the coarse drift , or, where this want- 
ing, on the rock. This is^the drift clay of Lake Superior. 

3d. A deposite of sand , gravel, and pebbles, irregularly stratified, resting 
upon the clay, or upon the rock itself. 

4th. A considerable number of isolated boulders, scattered over the whole 
region, forming the uppermost pprtion of the drift deposites. The polished ' 
'and grooved surfaces which occur in connexion with the drift constitute, 
likewise^ a most important feature in its history. Finally, there are the 
drift terraces and ridges, which likewise des^ve a close examination, in 
' order to ascertain their bearing in reference to the changes of level which 
have taken place during and since the drift epoch. 

1 . Coarse drift, — This deposite is the least conspicuous of all. It is 
found only in a few places along the southern shore of Lake Superior, 

'generally capping the high towering cliffs of sandstone, (as, for example, 
at the Red Castles, west of the Portage, and also at the top of the Pictured 
Rocks.) It is generally a mixture of loam and fragments of rock of 
different size — sometimes worn, but more generally angular. As a leading 
feature, we may state that it is almost exclusively composed of fragments 
of the rocks in situ, showing that, whatever may have been its origin^ 
it could not have been -acted upon by long-continued agencies. After a 
careful examination, I found ^but lew foreign pebbles, mostly of trap, 
scattered through the masg, and evidently derived from the neighbor- 
hood. The whole mass is nowhere more than thirty feet thick. We 
ought to add further, that in many places the pebbles may be seen disap- 
pearing gradually, and the whole passing into a regular drift^ clay. 

This deposite might, perhaps, seem hardly worth naentioning, were it 
not that its peculiar structure and its position remind us of a similar de-» 
posite widely diffused throughout New England, especially in the moun- ' 
tainous districts of Vermont, where it forms the most conspir^.uous feature 
of the drift. ^ 

2. Drift clay, or red clay, — Tfiis deposite has been long ago recognised 
as a peculiar o^e, distinct from the drift-gravel and sand above it, and the 
coarse drift beneath it. It has been described by the geologists of the 
Michigan State survey as the tertiary clay of Lake Superior. From its 
red color, which is one of its leading features, it is also called by some 
red clay. It is difficult to determine its average thickness, from the fact 
that, in many places where it is highly developed, it sinks below the waters 
of the lake, and in other cases, where its base is visible, its top has been 
partly washed away. There are, however, some places (for example, at 
the western portion of the Grand Sable) where it maybe seen undisturbed 

"in its natural position, its base resting on the almost horizontal strata 
of red sandstone, a few feet above the water, whilst its top is covered by 
a considerable mass of drift sand. I found the deposite in this place to 
be ^ixty feet in thickness, exhibiting lines of stratification disposed 
with much regularity. Its upper limit may be here seen stretching; in a 
l^orizontal line for a long distance. We may well consider thid locality 
as indicating the average thickness of t^e clay . However distinct the upper ^ 
limit of the clay may be in general, it 4s also seen in many localities al- 
ternating with the sand above, or passing gradually into it — thus showing 
that both dej osites, although of different materials, belong, nevertheless. 
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to tiie same' formation , blM thereifore tHat there is no real ground to con- 
sider the clay as being a pail; of the tertiary formation, As far as its 
composition is concerned^ It appears to be a mixture of loam and clay, 
and its color is owing to llie decomposition of the red sandstone and trap 
from which it has been derived. TPhough the main mass of the cla^ 
stratum is composed of very finely coihminuted substances, and Of- 
tentimes redutjed to an almost impalpable powder, yet there are many 
pebbles iiiferspersed through it, and eveh boiildeirs of considerable size, 
; generally rounded and smoothed. , Fragments of metallic ores and nativje 
^copper occiir occasionally in it — the latter sometimes weighing several 
^hundred pounds. It was by means of the fragments of clipper scaj- 
'tered through the clay that. thje attention of the early travellers was fiirst 
attracted to the copper mines oif that region, which are now so egttensively 
wrought. . . . . ,; 

' As a whole, 'the great clay stratum of Lake Sujpeiior cannot be coii- 
'sideired as being regularly stratified though there may be seen in many 
places bands of different color;, ahd differing in the size of the materials, 
resembling in their regularity a'kind of stratification. Neither is there 
;ariy striking variety to be observed between the materials, either at the 
'base or at tne top; so that the condition^ under which the deposite was 
'fcrmed must have been uniform, ahd rather quiet. ; . 

As to its extent, it appears, from what we know, to be spread over an 
'iminehse tract of country. Not only is it found aloiig the ^hole southern 
coast of Lake Superior to Pond du Lac, and along the St. Louis river as 
far as geologists have extended their investigations, but it occurs also oh 
the north shore, where it haJs been traced for a considerable distance along 
^several rivers which empty into the lake. It was observed, however, by 
^'Mr. Whittlesey, that to the northwest of Lkke Siiberior the drift assumes 
an ash-colored tint, which is owirig, no doubt, to the absence of red sand- 
stone in ihese regions. 

If we were to consider inerely the position of this clay as it appears 
•on the southern border of Lake Superior, forming, as it does, a regular 
f stratum, resting upon the red sandstone, and being limited to a certain 
height, where it is followed by the drift sand, we might well conclude 
that it was deposited in a circumscribed basin. This is, indeed, the im- 
pression which a traveller might receive if he were naerely to coast around 
the lake. Such an impression would be, however, entirely erroneous; 
Tor, in ascending the highlands which rise behind those cliffs, we meet 
.again with the same clay at an elevation of from six to eight hundred feet— 
as, for instance, near the Jackson location on Carp river, arid in several 
places along the road leading to it. It also forms lofty cliffs on the river 
Ontonagon— as high as five hundred feet. In all these places its composi- 
tion is the same as along the lake shore, fteing quite as comminuted, and 
forming the same sticky loam when wet. It ought to be observed, how- 
ever, that, on the whole, it seems to be limited merely to the depressions 
of the soil, and never to cover the culminating points. 

3. ^Drijt sand and gravel, — This is the most widely diffused of all the 
.drifl deposites along the shore of L&ke Superior, as well as over the whole 
northern part of the country. It nQt only covers the clay deposite in most , 
of the localities where the latter has been observed, but also extends over 
many places where this does not reach. We have staled that the clay, 
even at its highest level, was generally limited to the depressions. The 
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drift sand and gravel have no. such limitations. It is found on the up*, 
lands ^nd alorig the slopes of the hills, as well as in the depressions.. 
Although separated frbm the drift of the western prairies by the dividing . 
ridge between the upper peninsula of Michigan and Wisconsin, yet in. 
many places, where the ridge is not of considerable elevation, it may be 
seen passing directly from one slope to the other, especially on the, south-, 
eastern corner of the lake — as we shall have occasion t6 show hereafter. 
It is likewise said to p^ss from one slope to the pther at the southwestern 
l?order between the. lake atjd the headwaters of the Mississippi. It is- 
found on the highest summits of the Pictured Rocks — nearly two hundred 
feet. Its relation to the drift clay can be easily ascertained merely from' 
the state of the roads and trails, which are generally dry and pleasant oii ' 
the drift sand. No rule obtains as to the composition of the drift* sand' 
and gravel, either in reference to the size or the mineralogical, character 
of the materials. 

Layers of fine sand alternate in every possible way with layers of peb- 
bles — sometimes by a gradual transition, at others rather abruptly. Th^' 
pebbles themselves are composed * of all kinds, of stone — sonje from the 
immediate neighborhood, others from ]jaces more remote. They are. 
generally rounded and snipothed, showing that they must have under-' 
gbne a prolonged andviolentniotion, such as could have t^ken place only. 
in the water. The same is the case w^ith the boulders imbedded in the, 
ipass, of which there are many of considerable size— from five to six feet 
through. Mariy.of the bouldeirs are also .covered with scratches, such Blh] 
could have been produced only by a violent and steady rubbing. We 
would state, besides, as a further peculiarity of the drift pebbles and" 
boulders, that they are generally cleaij, there being no loam or mud at- 
tached to them— a peculiarity which is in itself sufficient to distinguish^ 
the gravel drift from the loam deposites of coarse drift before described. 
The thickness of the drift-sand and gravel, like that of the clay, is best, 
ascertained along the shorel of the lakel There seems to be a sort of an-, 
tagonism as tp the relative thiclqpiess of both deposiies between the east- 
ern and wiesterh portions of the lake shore. Whilst the clay seems to asr^ 
sume its greatest thickness west of Keweenaw Point, the sand: and gravel 
seeni most developed to the east of that point. Its greatest thickness we^ 
foufid to be at Grand Sable, where the coast ri^es, according to Mr. Whit-' 
ney's barometrical, measurement, 36Q feet above the lake; and since the 
clay stratum underneath is only sixty feet thick, it gives arj amount of| 
three hiiridred feet for the jsai^d aiid gravel deposite. Froni that spot the 
same drift deposite may be seen extending in the form of a high cliff uf 
the southeast, generally' some, miles distant frona the lake shore; until it^ 
reaches it again at Point Iroquois, where it rises almost to. the same 
height— 345 feet; thence it sinks gradually towards the oaut. A further 
peculiarity of the driftsand and gravel depositea we woul4 mention — their' 
irregular and undulating surface, especially where they cover wide tracts 
of country: as, for instan.ce, in the plains of Wisconsin and Illinois, 
which,- from this feature, -have been<lenominated rolUnff prairies, in op- 
p^sition to the tevel prairies, which are mostly alluviaL The shores of 
Lake ISuperipr are, in this respect^ less striking — owing, no doubt, to the' 
fact that the country is less level, and also in consequence of the forests 
which cover the ground almost everywhere. The summit of the Grand 
Sable, as will , be notice! subsequently, is the place where this undula- 
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ting appearance is most striking on the lake shore. There can be no 
doubt that, as a whole, the drift sand and gravel is.,€i stjratified deposite, 
ahhough the stratification is perhaps more imperfect than in any other sed- 
imentary formation. The strata are generally the most distinct where the 
mass is composed of fine sand. They are less conspicuous in the gravel, 
except where it alternates with layers of sand or clay, in which case the 
separation into layers is sometimes very distinet. As a frequent occur- 
rence, we would especially mention those irregular layers which have 
been designated under the name of crossstrattjicatiqn by some, and of 
discordant stratification by others. There may be sometimes seen in a 
single section three, four, five, and even more, plans of stratification, 
forming among themselves all sorts of angles — some horizontal, some 
slightly inclined, and others almost vertical, Instances of such stratifi- 
cation are to be seen all along the coast of Lake Superior, in the drift as 
well as in the alluvial sand. They are less frequent where the deposites 
assume a more loamy character. It is well known that this discordant 
stratification is not limited to the quarternary deposites, but occurs in 
sandstone of every age. Along Lake Superior, where the drift- depoeites 
rest immediately on the Potsdam sandstone, it is a rather impressive sight 
for a geologist to witness, side by side, this structure both in the oldest 
and most recent of the sedimentary formations, thus showing that the same 
laws of deposition, even in minor details, have prevailed at all tinaes in the 
formation of the earth's crust. Some doubt still exists as to the cause of 
these singular stratifications. The attention of geologists was first di- 
rected to them in the recent deposites of the valley of Switzerland, where 
two rivers (the Rhone and Arve) meet. They were ascribed by M. 
Necker to the disturbance caused by the meeting of two currents of va- 
riable strength^ cantending with each other in the same bed, whence the 
strata resulting from this conflict were called stratifications torrentielles. 
In this way the Swiss geologists succeeded in explaining, not only the 
variable inclination of the, strata, but dso their difierence of materials, 
when it happens that one of the currents carries coarser substances than 
the other. It*is evid^t, however, that this explanation does not apply 
to the similar structure of the sand deposites along the sea and lake 
shore, where the conflict is no longer caused by rivers, but by the con- 
tending forces of wafes and currents. We know, for instance, that in 
some shallow harbors— ithat of Charlestown, for example— thte pilots have 
to make out the channel after every severe gale. This shows that the 
vaves exert a strong influence upon the bottom, where it is shallow 
enough to come within their reach; and since, fi-om the nature of the 
waves, we must suppose their action to be broken and unsteady, we 
might well expect such irregular strata to be formed wherever the waves 
> and tides come in conflict. Along Lake Superior th^re are no tidal cur- 
rents, as far as we know*; but the currents resulting from the changes of 
the wind are strong enough to account for similar conflicts. If this ex-, 
plauation be true, we might then expect such discordant stratification 
wherever the Water is shallow enough to allow the bottom to be stirred 
up by the waves. Indeed, there is every probability that all sand dnd 
sandstone formations which exhibit a similar structure have been forjned 
in shallow wator — an inference which, as far as the drift is concerned, is 
confirmed by other considerations, which we shall examine hereafter. 
4. BotUders. — Of all the drift deposites, the boulders have,' from all 
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thries ittA in all countries, excited the greatest interest, in consequence of 
their size, as well as of their position. The mer^ view of a huge block ^ 
of granite, situated, as it often liappens, on the summit of a hill, whilst' 
the rock on which it rests is of limestone or sandstone, is sufficient to ; 
excite the curiosity of everjr thinking man, as to the place from which 
this stranger may haveicome, and as to the mode by which its transpor- , 
tation Was accomplished. We ought not to be astonished, therefore, that * 
most of the theories which have been imagined to solve the problem of, 
the drift should refer chiefly, if not exclusively, to the boulders. From 
looking at them in a tQO exclusive point of view, most geologists have . 
misunderstood their true signification; they have overlooked the other 
more regular deposites with which they are cbnnected: thus forgetting, 
that the boulders form but a part of the drift formation, and represent but* 
one single though striking event in a long period of the earth's history — 
that of the quarterpary epoch. This we consider, the chief cause of the; 
insufficiency of most of the theories'. Before we a^ttempt any explana^ 
tion, our object will be first to examine their peculiarities, as exemplified. 
in tfee region of Lake Sujterior— which we deem the more important, as' 
this region seems to have been the point of departure for many of them, 
scattered far and wide over the country. Boulders of every siz^and. 
description occur ii/great numbers along the whole southern shore, and 
are said to be as numerous along the north shore. As a whole, they did. 
not stiike me by their dimensions. They do not by any means equal 
those huge masses found in Switzerland and in many parts of New; 
England. The largest boulder which I noticed was one of hornblende,, 
near Carp river, measuring 16 feet in length, 11 in width, and 6J ia. 
height; another, near the Portage, measured 8J feet in length and 6 in; 
width. On the borders of Lake Superior, as in all other countries where; 
drift occurs, t'le boulders are the most widely diffused. They are scat- 
tered over the whole country, and may be seen at all heights, where no 
other drift dep stes reach.. They are truly the vanguard of the drift for-'^ 
mation, in height as well as space. Even the dividing ridge, where it 
rises the highest, does not limit their extent; for they have been found as 
high as one thous-^nd feet above the lake south of trie Anse, and .may be. 
from thence traced uninterruptedly along the southern slope ojf the ridge, 
into the prairies of Wisconsin and Illinois. As to their mineralogical' 
composition, there is every variety of rocks to be found, and in many in-, 
stances they may be traced to their origin at no very great distance. We'^ 
thus soon accustomed ourselves not to look any longei upon them as, 
strangers, as we do where there is no analogy whatever between them 
and the rocks on which they rest. Among the most numerous boulders 
along the lake may be mentioned those of granite, trap, and hornblende 
rocks, which are common to both shores. Boulders of sandstone are 
less frequent, iii spite of the great predominance of this rock along the 
south shore — a circumstance easily accounted for by its greater softness, 
which renders it the more diestructible. As a general rule, it may be 
stated that most of the boulders scattered over the Lake Superior region 
have not come from far. This is of the utmost importance, since it ac- 
tually enables us to trace the route which they have followed; and as to. 
their direction, Ifeel no hesitation in affirming that most of the boulders 
within the region of Lake Superior have been transported from north to. 
south. As instances of this southerly transportation, I shall state the 
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fi)llowing fiipts. The irpp;regipaof Lake Superior is, sittt$te4nearrCaj^ 
river, east of Keweenaw I^ointj and, although the ridges wberethe iroa 
ore occurs are only some ten niiles froroihe shore, yet. there is not a sin-, 
gle boulder, nor even pebble, of iron to be seen north of the ridges^ This ? 
ore, of which th,ei:e are innumerable fragments. sc^tte|redat;the foot and 
in the in^mediate vicinity of the ri,dges, is so ccyispicuoti?, from its bsijid^' 
structure, that it wpuld undoubtedly have b^en noticed, if it didpocur at- 
all north of its origin. In going fropa^ the iroja ridges towards the soiUh^ 
iron pebbles and boulders , occur in abundance, aijid m|ay be fraced for - 
some distance. Thus, in Septembex last,.Mr. Whit^eyy starting from tha .. 
ridges east ; of the Jacljison; location,, traced bouldeT§ of irpUj ore all ^loijg 
his route towards the Esc^mjaba riyer, spmp twelve miles, off ; and th^y i 
might probably be found still furth^er souths ^ere it not fori the swampy- 
character of the country. This southerly transportatioa is furAer con-, 
firojed by the boi)ider3.of thp beach itself, which point to the north ahpre 
as their birth-.pla(;;e. Thi3 applies especially tO: the^ copper regioa west, of : 
Keweenaw Point. There trap aijd "sands^tppe are thi^ only .rocfcsi ir^ placp^ 
and yet among the bouJders scattered, over the surface there, are many, of ^ 
granite and hornblende.,. whicl^,h^ye, evidently their origin on the opposite 
shore, where we know these rocks to be very abun/Jant Thais it hap- ; 
pens that,, when travelling from south to north, the.4ppearaape.of a new 
formation is always indicated by the occurrence of single bp]44ers of it, . 
whilst nothing of the kind taices place when travellmg from, nprth to 
south. This precession, of the. boulders is p^cially striking flLmpng>thf8: 
ridges of the iron region north of Carp river, where there, is often a great 
variety of structure in! theroplfs of th^ diiFerent ridges. I'heije thp val-. 
leys bletween the different ridges contain, for the rpo$t!pfirt,;bpuJder4afrpmv 
the next ridge to the north. Therp are also instances, wherp. a ridg|3 did 
riot allow the fragments, of thpprepeding ridgpstoi; pass... A^strikijogdn-^. 
stance of this has been observed by.Mr. H^ll westof the Jfa^cbspn loca^., 
tipn, where the slatp and iron bould5b:s are :heaped up in gr^at qiiai^titip? . 
on the northern slope of a greenstone dike, whilst tljerp are^nqne on the 
granite slopes south of this '.dike, which hastherefqce acted as,a:bafrier,. 
prpyenting their tr^r^sportatiw, further south. This . limifajion prpv^ils, 
nowever, only within the liUly portion of thp Lake, Superior regi^, be-r, 
txveen the lake shore and the diyidiiig rid^e. South ojf the. ridge nothing; 
of the kind seems, to occur, Tliere^ being no further barrier {p check » 
their course towards, the south, they haxe travelled e,vep to the very limit j 
of the drift depositee and tbu? it hapgepsthat bpi^lder^.of thje Lake Su-. 
perior region are found. as. far south as the Ohip-r-thatis U>^say,,morethaa. 
six hundred miles frpip, the dividing ridgej the nearesf plaoe. froin which^ 
they could possibly be,derived<» We think, therefo^e^ that there is satis- 
factory reasori to consider the region of Lakp Superior, and especially the. 
rim of cliffs and hills which surrounds. its,b4sin, as, the birthplace of the 
greatest quantity of bpulderis, scattered oyer the western. S^tes of the> 
Union between the Alleghany mountains. apd the Mississippi;, and frpfiv 
this consideration, the, region of Lake Superior,, morp than any, other,, da-, 
serves a close attention on the part, of thp. geologist wko atteiTapts.tp,splve 
the problem of the drift; of this country, fiyfar the gres^test quant i)ty oft 
boulders on Lake Sugeripr, as well as elsewhere, are. situated on the $ur-- 
face, above all other drift ^eposites. This, of cpurpe,,is in itself a proof 
that they have been deposited ppsteriorly to these .foxnaations.. But be- 
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fMisB (Bey tie of a more redent origin, this does by no means ptove that 
Ibey are diseonnected from the other drift deposites. We have seen that 
an abundance of boulders are to be found both i^ the drift-clay and sand 
of Lake Superior. The only difference between them is, that whilst 
those of the surfiice are often more or Jess angular, those imbedded in the 
clay and sand are genwillv more rounded, and often scratched and 
istiiated— a petuliarity which we shall afterwards attempt to explain. 
Now, 9$ the boulders within the drift are of the same kind as those of 
the surface, and have, like them, a northern origin, (though sometimes 
uot a great way off,) we are naturally led to the inference that they ^Y^re 
transported by the same agencies, which niust, therefore, have been at 
work duriag the- depesition of the drift period: Moreover, this' agency 
must have been as powerful at the titue of the drift and clay deposites as 
i^terwards^i^inceve know that many of the included^ boulders are as mas* 
sive and as heavy as those of the surface. It is evident, therefore, that 
no thewry caiv^be admissible which does not at the same time account 
satisfectorily for the transportation both of the boulders of the surfaee 
and of those, of the drift-sand and clay. 

5. Oroovedy scratched^ and- poHshed rocks. — Whatever opinion we may 
^nteriain a£i to the cause and origin of the drift, there is a point upon which 
all geologists who are familiar with the subject agree, viz: that jhere is 
an unquestionable connexion between the drift-deposites and the rounded, • 
smoothed, and grooved appearance of the rocks upon which they 
rest, Whewyer drift occurs, it is associated with that peculiar appear- 
ance of the ledges, which is instantly recognised. The surfaces are the 
more -perfect, as th^ rocks are harder and less prone to disintegration. 
Thuj i n our district they' are mostdistinct on the trap and compact slates ; less 
ao on tlie granite and compact limestone; and are not expected to be found 
on the sedimentary limealones. In many places the striae and fiirrows 
havie disa(^eared in consequence of the disintegration, and there remains* 
aothing but therounded outline of the rocks, which, from their resem- 
blance to fleecy clouds, have been called, in the Alps, fleecy rocks. 
. In many instances the poUshed and grooved surfaces are concealed by 
the drift, and are not visible until by some means the deposite is removed. 
This explains sufliciently why so general a phenomenon should have been 
for so long .a time overlooked by geologists; for it is only about forty years 
sinee il was first mentioned, and only ten years since it was brought into 
general notice, .One striking peculiarity of the rocks subjected to erratic 
agency consists In the fadt that, whilst one side is smoothed down, the oppo- 
site si4e is rough and angiilar, ai if it had been sheltered from the abrading 
pioceBS. These are known as' the lea and strike sides. By means of this 
fcatur© w^ are enabled to recognise the direction in whi,ch the erratic agency 
^pefated, even where there are no scratches. The lea side is invariably 
tp the south over the whole of this district— a feature which we ought to 
eipacty when we consider the origin of the groovings. 

As a leading feature of all groovings; we may mention their straight 
oeursa^ Whatever the direction, they are in straight lin^s, whether con- 
tinuous or interrupted — ^thus showing that they must have been formed by 
an agency unyielding and stcailily apfiied. There is but one instance 
where curved sirie&.have bcren observed in this region, which will be no- 
ticed hereafter. 

Groovings of all stzes.occur. The most common lorm isi that of parai<^ 
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lei furrows firom one to two andftnu lines wide — scteetiriies^extMfifhj Iftftt 
a foot, at others many yards. Where the rock is exeessively hard they 
are mere strias, which aye often as distinct and sharp as though they had 
been graven with the point of a diamond. Hollow spots are observed, as^ 
though they had been scooped out by a round instrument; also, we ob- 
serve wide bowl-ahaped depressions, known dainmghsy and which have 
been caused by the same agency, since they are always found parallel 
with the striae. Instances of all these difterent forms exist on bbfli shores- 
of the lake and on Isle Royale. 

As to the direction of, the strisB in this district^ it will be seed that, with* 
the 'exception of a few local deviations, they are northeast and south wes^t-i— 
a direction which also prevails along the western shore of Michigan, and 
in portions of the western States. This direction fo^sa strflring contrsust 
with that which prevjiils throughout Neiy England. There, they bear 
northwest and southeast. We shall hereafter attempt to explain this singular 
opposition in the sirise of the two regions east and west of the Allegha- 
nies, and show their relation in determining tlte leading features of the 
continent. ^ . % 

6. Terrace and ridges. — The terraces and ridges of ther great Iake» 
h^ve of late attracted a good deal of attention, inasmuch as they have a 
direct bearing upon the question of the changes of level which the sur- 
face is supposed to have undergone during the epoch of the drifk. They 
may be seen both on the south and the north shores of Lake Supeipior,^ 
though they are less striking here than around the lower lakes, (Erie andr^ 
Ontario.) Those of the north shore of Lake Superior have been de- 
scribed by Mr. Logan. They are most conspieuous at a locality called^ 
<^Les Pctits Ecrits," of which Mr. Eliott Cabot has given -a- fin^e sketch 
in his Narrative. Those of the south shore have thus faar been btu Mttte 
noticed, probably because they occur chiefly in that portion of the lake-dis* 
trict which is the least visited, viz: between the Saut and Keweenaw 
Point. Beyond that point, there may be seen, in many places, along the 
shore of the copper region, high bluffs of drift^ but they nowhere assumie- 
that stair-like form which is the characteristic feature of termces. To 
avoid confusion, it might not be inappropriate to exjplain what is meant by 
the terms terrace, bluff, and ridge, as we shall have to allude frequently 
to them in the following descriptions. Drift^bluiSs, or cliffs, arettiose 
accumulations of loose materials which teiniinate abruptly in steep slopes' 
The steepness of the slope depends in most cases chiefly upoii tb^ kind 
of materials of which the bluff is composed, ^hus, bluffs of clay are 
steeper than bluffs of loam, and bltiffs of loam steeper than bluffijof san4 
or gravel. The term, terrace, is applied when several such slopes: are 
seen one above the other, so as to appear like the steps of a stmr-deise. 
RiHges differ from terraces in having a double slope, and being, therefore^ 
real hills; whereas bluffs and terraces are merely the margins of plateaux* 
In .a geological point of view, the terraces are by far the most imporJaul 
of these three forms, since they afford direct evidences of the changes of 
level which have occurred since the deposition of the drilt. There caai 
be no 'doubt that, wherever terraces of > stratified mateiials are found 
above each other, the waters have once stood at so ipany levels. It 
might be, and indeed it has been, inferred from this/ that When terrace^ 
occur along a shore, they ought to be found everywhere of the same size^ 
a^d heQ(5e, that when their level is irregular^ it is a proof that> the up- 




fcwn?el ^as not timfbnn. This viev^y rftbough cdrrect m principle, isj 
feoweYer, apt to Ifead to miflttikes wben applied without cUscrimtoiation. 

Ffg^AU Suppose diagmm 41 to rcpre- 

* sent a lake. Let the water sink, 
Jor rather the land rise, at different 
I intervals, so as to reduce succes*- 
avely the water-level fitto a to 6, 
j ftiid then from 6, to c. The beach- 
line, (provided there be one,) 
sttikmg the shore in ati uninterrupted raanner, will be found everywhere 
a^the same levd; but it by no means follows that the resulting terraces 
will be fo«nd unifomq^ around the whole lake. The error in this respect 
mvsm ftom thfe fact that terraces have been too often mistaken for, 
or confounded with, mere beaches. It should not, be lost sight of that 
terraces and biuffe are the result of the undermining action of the waves* 
Their si^ and shaipe must therefore be determined' by the force of this 
:agency. If a basin of water is so situated as to have one of its sboiies 
•exposed to the full force of gales> while the opposite shore is sheltered by 
highland's, we may easily conceive of a subsidenfee of the waters from 
a higher to alower level, without at all sdtering the dope of the coast: 
aS) for e:x:aTflple, on the left side of the bs^in, A, in diagram 41. In the 
mean time, the right shore, not being protected, will be so acted upon as ^ 
to occasion a succession of terraces. Again, the desftpuctive actioii may 
be so edfective ia certain places ais to wash off, in the course of time, even 
the terraces of former levels, and to leave only a single Muff, as indicated 
by the dotted line. 

There ate many places along the lake shore whfere the peculiar shape 

of the termces and their diversity are to be ascribed to such a process. 

Fig. 42. The diagram 42 will recteier 

'j^-^>.^ this still more evident. Thiere 

r^^^ '^^^b t^^^^^i^i^-r^ .^J^ can be no doubt that the watet 

^"^' .^^^^^^■iWW**^^*™~-*"i«iifflM» Upper terrace, m, and that, 




while statiOMaty, the uj^t 
bluff was formied: Afterwards, 
the water-level sank, and another bluff was formed aiit, and, stJll later, 
another at o. The subsidence of the water must have been iriterraittent — 
the epochs of sab«id«i4Ce, which* are inclicated by the a«eas between the 
terraces, being followed by intervals of quiet, during which the terraces 
inmre formed. But Jhis regular succession of terraces does not extend fen 
ft is limited to a sniall space in our diagram; and, as we advance towards 
the left, we see the interv^tb between the terraces growi^ig more and' more 
iiarroiw, till they completely disappear — being, as it were, crowded into a 
single Muff- B. Further on, we see the bluff itself increasing rap- 
idly in height, and by-and-by disappearing entirely, leaving nothing 
but a gentle uniform slope, A. In the above irista*>ce, the circumstance 
that these different forms of terraces occur within a narrow space, and 
passs gradually into each other, excludes at once the idea of a local 
chance of level. It must be evident to any one that they cannot hut be 
the r^ultof actual causes. But, should they occur at great distances, 
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45iich differences might easily fead to errori' Let us suppose, {of a mO' 
ment, that we know the above terraces and bluffs mercfly from transverse 
-' « •Fip-43. ^ sections, (such as represented in fig. 43!) 

would we not infer that the difference be- 
tween the section, B, and section. A, resulted 
from the fact that B was raised higher than 
A, and likewise that B and A were both 
raised at once, whilst C was raised at three 
successive intervals?* Thus, not taking into 
account the action of the waves, and the po- 
sition of tlie shores m reference to the predom- 
inant winds, (as exemplified in diagram 49^) 
we might perhaps be induced to recur to ex- 
travagant hypotheses, call in aid even the trap 
dikes, and other piiroxyfemal agencies, to ac- 
count for features which are most readily explained by the mere play of 
meteorological agencies. 

However, we do not pretend to assert that the upheavals wWch laid 
jare a great portion of the drift deposites have been uniform throughout* 
We know that there are, almost in every drift country> oindoubted proofs 
of local changes of level afforded by the drift terraces; and we shall have 
occ^ision 'hereafter to refer to such an origin for those differences of level 
which are to be traced in an uninterrupted manner oren vast tracts of 
country, especially along the sea shore. But we should be careful to call 
in such causes only when the phenomena cannot be otherwise explained. 
Ridges are often associated with terraces, and have frequently been con- 
founded with them. They differ from terraces in being actual hills, rising 
from a plain, with a slope on each side. Sometimes they extend for a long 
distance along the shore of the sea, or an inland lake — as, for instance. Lakes 
Brie and Ontario, where they are commonly used as roads, being dryer 
than the surrounding grounds. From their situation, as well as their po- 
sition, these ridges have the greatest analogy to ancient beaches, and there 
can be no doubt that many of tnem hav6 no other origin. In that case 
Ihey are the most reliable evidence for ascertaining local changes. Beaches 
Jiave almost uniformly gentle slopes, rarely exceeding 12^; but there are 
amoag th^ ridgeaf some which are too high, with slopes too abrupt, to be 
considered a« mere beaches. 

Since attention was first attracted to them in Sweden, where they go by 
.the name of assart, (which mean sand hilis,) I shall designate thena' 
hen<5eforth by that name. There is every probability that they were form- 
ed as shuais, or bars, or bwifcs, under water, rather than on the border of 
the coast, sinee we know that such ridges are forming in our. day in 
shallow water both in the sea and large lakes. Itought to be remembered 
that the summit of these submarine ridges is not always even, nor their 
bearing necessarily horizontal; so that a slight inequality in their outlines, 
especially if limited to a narrow space, does no more imply a local change 
of level th^n in the case of the terraces before mentiojied. Since, from the 
:«titure of things, raised beaches and \Bsars are expected to occur in the 



•Since the washing off tc^es place gradually, there is etery possibility that the bluff B, 6, 
«!was once lower, and that there weie terraces indicating the former levels, (»n, kr^,) as in section 



C . c , but that they have been washed away. 
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same localities, it must be left to the sagacity of the observer to determine 
in each case to which class they belong. Instances of both have been 
noticed, at numerous points, along the shores of the lower lakes, but they 
are less frequent on the coast of Lake Superior, although not entirely 
wanting. 
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CHAPTER IX. 

' DRIFT — CONTINUES* 

Region west of Keweenaw Point. — Thickness of the drift. — BoulderfP. — - 
Furrows. — Polished rdcks. — Keweenaw Point. — Absence of drift. — Isler 
Royale, drift boulders. — Polished recks. — Influence of the waves. — Di- 
reetion of the furrows. — StruB occasioned by floating ice. — Iron region. — 
Terraces. — Height at which the diift is found. — Ihift of the sandstone 
region. — Of the sand region. — Grand Sable, — Terraces, ^ — Drift of 
the St. Mary^s river. — Mackuiac. — Conclusion. , 

Drift of the copper region west of Keweenaw Point — The extremity 
of Keweenaw Point is almost entirely destitute of drift, and, for a long 
distance between Copper Harbor and Eagle river, the coast is lined with 
traf rocks, sandstones, and conglomerates,, almost withomt any coyering of 
loose materials, with the exception of some dunes near Eagle Harbor and 
Eagle river. A geologist who should limit himself to the examination, 
merely of this portion of the coast, which is the most frequented^ might 
well imagine that the drift deposite plays but a very subordinate part in 
this quarter. This impression, however, would soon vanish,, if he were to 
pnroceed some distance on either side of the, point. To the west of Eagle 
river, the coast is for many miles low, and' composed of sand and gravel 
belonging to the alluvium of the lake. Beyond the Portage ^ the coast be- 
gins again to rise, forming high and picturesque cliiffs of sandstone, which ^ 
from their castle-like appearance, have been designated by Messrs. Foster 
and Whitney asthe Red Castles. The tops of these cUffs are covered 
with a deposite of loose materials, composed of tfie detritus of the .red 
sandstone, which, from its structure and the absence of all strs^tification, I 
am inclined to refer to the coarse drift,, (although it is less coarse than on 
the cliflFs of the Pictured Rock§,) and may be seen passing by gradual tran- 
sitions into the red clay. Its average thickness does not exceed twenty^ 
feet. This range of sandstone cliffs extends for some ten miles, after which, 
it disappears again ; and beyond Elm river we meet for the first time with 
high drift bluns, rising boldly from the water to the height of from eighty^ 
tQ one hundred feet. These bluffs might easily be mistaken for sandstone- 
cliffs, from their color and &teej)ness. It is only when approaching closer 
to them that w% become satisfied as to their real nature. The succession 
of the strata is as follows: at the foot of the cliff is seen rising from the 
water a stratum of red clay, very tough and sticky, some forty feet. thick; 
above it a layer of sand from six to eight feet thick; still higher, another 
stratum of clay not morp than a foot thick; and covering this, amass of 
sand forty feet thick, which reaches to the top. Through the whole mass 
of the sand^ as well as of the clay, may be seen pebbles of different sizes; 
among them those of limestone are by no means rare — the presence of 
which may offer at first a difficulty, since there are nowhere in the neigh- 
borhood limestone strata, in situ, from which they might have be|o de* 
rived. But we shall see afterwards that there is no real difficulty in the 
way of explaining their origin, since that same limestone forms wide tracts 
<»f country beyond the northern shores of Lake Supeiioi. I noticed ihs^X 



these limestone pel^les were oftentimes aceumulated in small I^fera near 
the top of the bluff. Among them were many fossils, which we found to. 
lt)eloBg, without exception, to the Oliff limestone. Between these bluffs 
and the Ontonagon river, the coast is for the most part low, and lined 
with shingle beaches. The drift appears only in a few places upon some 
low sandstone cliffs. My own observations do not thus far extend beyond 
the Ontonagon; but, according to Mr. Whitney, there appear again drift 
bluffs similar tothose just described, and of equal height, between Presqu'- 
iAe riter, and Black river— ^also, between the latter and the Montreal 
river 4 In both places they agree in composition and structure with those 
first described. There are, besides, high drift-blufib to be seen on 
vevefGil of the Apostle islands, and also west of these islands, where they 
4«e said to attain in some places a height from 400 to 600 feet. Though 
the wholemass is genecally designated as elay, yet there is but little doubt 
that, on closer examination, there may be found also layers of sand above 
tlie elay. The diickness of the drift* strata along the lake shore, including 
hplh dfift^clay, gravd., and sand, does not, however, give a correct idea 
of -its extent further inland. In ascending the rivers which empty into 
die lake, we generally ifind the drift mass increasing considerably in thick- 
ness. Thus, for example, at the Cushman location, on the Ontonagon, 
the bluffs of drift may be seen rising to the height of 125 feet cJ^ove the 
bed of the river. I noticed that .there were adso more pebbles and boulders 
inioerspersed through this mass^ and the distinction between sand and clay 
iBeemediess strikitig. The whole mass may, in some places, be called a 
«aindy ioain, and 'seems to indicate, on the whole, a less regular and quiet 
»?tion. It is seen leaning against the trap ranges on which the Minne« 
acta location is situated, and the upper sandy layers may even be traced 
almost to the top of the ridge. .The annexed section, fig. 44, will give 
ail ap^x»cimate idea of their disposition in the vicinity of the Ontonagon. 

Fig. 44. 




dk, drift-t^aiid ; ie, drift-clay ; S, saDdstone ; 7, trap. 

The Minnesota trap ridge rises like an island frpni the surrounding drift- 
plateau and breaks off precipitously to the south. From this range, the 
eye embraces within its scope the great longitudinal valley bounded by 
the graoite range on the south and the trap range on the north. The 
whole country is covered with drift deposites, through which the different 
branches of .the Ontonagon and Sturgeon have cut deep ravines, forming 
bluffs which are still higher than those before mentioned. Pebbles of all 
5izes, and large boulders are seen scattered through the mass, and amorig 
them are found occasionally some of native copper. The limit of the drift 
to the south has not as yet been accurately ascertained. It reaches, accord- 
ing vo Mr. Whitney, as far as the sources of the Ontonagon; and, since 
the dividing line between the northern and southern slope is not very 
prominent, wei may well suppose that it spreads in an uninterrupted man- 
ner in that direction. On the whole, however, the distribution of the 
-drift we§t of Keweenaw Point is not so irregular as might appear when 
seen from .the shore- There are wide tracts of coaat which are bordered 
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by shingle bisaches, and somcthnes by diinesj but these are only on the 
margin, and we need not go far inland to find the drift'-blufFs. Even 
where the coast is rocky and destitute of any kind of loose materials — as, 
for example, at Copper H^arbor — this want of drift is only: an exception, ap- 
plying merely to the immediate vicinity of the lake; and we have only to 
y cross the first ridge to find it again. 

Keweenaw Point, from its projecting position, is exposed to the rnost^ 
violent action of the gales and waves, and we may indeed easily con- 
ceive of its shore b^ing deprived of 'all loose materials. Nor is it the only 
f>lace where this occurs; alriiost all the projecting points west of it are 
ikewise more or less barren; but in many places the drift blaffs which 
line the intervening bays may actually be seen rising behind the rocky 
promontories. There is but little doubt that, if the country were cleared 
of woods, there would be seen along jthe whole southern <;oast of lake Sii* 
perior a line of drift-biufis, in s(5me places approaching close to the Iske, 
m others receding more or less from it, but yet forming a continuous ter- 
race, more or less elevated . As to the bould^'s of this part of the country, 
they are found scattered at all levels, not only over the whole surface of 
the drift plateau, but also over the different trap ridges, where the drifl- 
clsy and sand do not reach. I was shown, by Mr, Knapp, a boulder of 
granite five feet long and two feet high,, resting oh the very top of the 
highest knob of the Minnesota trap ridge. This boirider has preserved its 
angular shape, bein^ hardly worn at all. There is every probabihty that 
boulders are likewise found on the highest elevatibns of the country, and 
continue without interruption from one slope of the dividing ridge to the 
other, a» observed in several places further to the east. As far as their 
mineralogical composition is concern^, most of the boulders belong to the 
igneous rocks, viz: granite, gneiss, trap., and hornblende. 

There is but little doubt that in this j^)ortion of the country they 9xe for 
the most part, if not exclusively, derived from the northern shore of the 
lake, since, with the 'exception of some trap dikes, there are no similar 
rocks along the lake west of K«»weenaw Point. It might be asked, have 
they not been derived from thedividing.ridge between the upper peninsula 
and Wisconsin, since we know that granite occurs there? But ^His would 
suppose a transj^ortation from south to north, — an analogy not observed else* 
where. The absence or scarcity of sandstone boulder^ should not sur- 
prise us, if we consider that this rock is much softer and. more easily de- 
composed; its debris has probably been grodnd to powder, and formed the 
elements of the drift-sand and clay, whil^ the trap and primitive rocks 
have furnished the boulders and pebbles. 

Glacial furrows and scratches are very scanty in this part of the country, 
I have noticed them only in one locality, viz: on the road from Eagl^ 
river to the Cliff mines; they are on trap rock, atid run north 15^ east. 

Drift phenomena of Isle Royale, — One of the most prominent features 
of Isle Royale, which cannot fail to strike any traveller coming from the 
south shore, is the almost total absence of drift deposit^s — the shore be-, 
' ing everywhere composed of barren rocks. With the exception of some 
patches of coarse drift which are said to occur near the western extremity 
of the island, there are no other quarternary deposites to be seen, if we 
except some boulders which belong partly to the alluvium, and partly to 
the drift. I consider, as belonging to the alluvium, those boulders which 
are seen in several places accumulated near the water's edge, along th^ 
southern shore of the' island. As an instance, I would mention^ those 



Doc. No.6d« 201 

wftich occur ia,t the Siskiawit Company's location, a few miles east of 
Bock Harbor. The boulders are here very much crowded, so as to cover 
alfoost entirely the* ground fersome distance; but^theyare limited to the 
immediate vicinity of the shore, not reaching higher than twenty feet. 
They are of moderate size, from one and a half to three feet in diameter, 
generally rounded and worn. In examining more closely into their com- ' 
position-, I found them to be for the most part trap, of the varieties known 
as sienitic, amygdaloid, and varioloid, with some few conglomerate 
and sandstone blocks — all of which occur on the island itself. This, 
together with their limitation to the immediate vicinity of the shore, leads 
me to believe that they belong, like those of the Saut, to the alluvium* 
Boulders are much l(|9s numerous in the interior of the island; and the 
opinion was even entertained by some that they were entirely wanting; 
In crossing the island, however, along the first tier of sections in range 
37, 1 succeeded in detecting a granite boulder in the vicinity of Lake 
Desor, between the second anfl third ridge, at a height of 2©0 feet. 
Others have been found in similar positions near the eastern extremity of 
the island, by Mr. Poster, at a height nearly as great. Scanty as they 
may be, they afford, nevertheless, a proof that the same 'agency which 
scattered the boulders over the slopes and terraces of the south shore 
had also, operated here; and, since %hete is no granite to be found 
on the island itself, there cah hardly be doubt that they have been 
derived, like the granite boulders of Keweenaw Point, from the Canadian 
shore, where it occurs in great quantities. 

Polrshied cmd scratched surfotces, — If drift deposites are scanty on Isle 
Royale, the phenomenon of the erratic scratches and furrows is the more 
apparent. The trap ledges being hard, the markings have been pre- 
served with great distinctness; and these are rendered still more con- 
spicuous by the deoudation of the drift. I noticed particularly the pol- 
ished appearance of the rocks along the eastern portion of the southern 
shore of the island. The best opportunfUy for 8^ detailed examination of 
the glacial phenomena, however, is afforded at the eastern extremity of 
* the island, where several narrow spits or promontories project into the 
lake. One of these^s Scovill's Pomt; it is rather narrow, with a gentle 
slope on the south side, whilst the northern is very abrupt. The whole 
promontory is entirely barren; so that all the peculiarities of the surface, 
with its gentle swellings and deep, trough-Uke depressions, may be easily 
embraced in a sibgle glance. Mr. Whitney and myself were struck with 
the close resemblance which these rounded and barren spots bore to some 
of the higher portions of the Alps: as, for instance, near the Grimsel. 
There is hardly a sharp angle to be seen on the whole promontory, ex- 
cept where it is the result of recent disintegration. The trough-like de- 
pressions are just as smooth as the knobs, and oftentimes filled with 
water, in which I collected several species of shells and a small fish — a 
species of stickelback. »■ 

The glacial furrows, although greatly worn, wore yet easily distin- 
guishable in several places on the knobs, as well as in the. troughs. I 
found their direction to be north 60^ east. Even the northern side of the 
promontory is here, in spite of its vertical slope, smoothed and polished, 
with distinct indications of striee, showing that the grooving agency has 
acted on both slopes at once. This is owing, no doubt, to the circum- 
stance that the direction of MScovill's Point coincides precisely with that of 
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tbes^tiiae, wher€by balh sides caeae under the htfluence of the fairowlng 
a^ejttcy, whilst in other places thcire k but one side ^hirth has been acted 
upon^-the other (the ^ side) being sheltered. The whole nortbem 
shoie of Isle Royale maybe cojasidered as one continuons lea side, in refer- 
ence to the furrowing agency. Indeed, no sooner has the last promontory 
of the island been turned, than the rounded and polished appearance ot 
the rocks disappears entirely. The shorp, for the most part, presents 
nothing but high, steep, and rough walls of^tiap, without any indication 
whatever of a glacial agency, except on eome of the isolated islander^ 
whose sides are occasionally smoothed, but only on their sovthem slope. 
After having turned the western extremity, and passed Washington 
Harbor, we meet again with einoQth and roundeAjsurfeces; but, ifirom 
the nature of the rocks, they are less conspicuous. The shore being com- 
posed here of sandstone and conglomerate, it is not expected that they 
would have resisted the disintegrating influence of the atmos^rfiere as'weU 
as the trap. Yet there are undoubted traces of glacial action even on the 
conglomerates, whose, surfaces appear rounded and smoothed, all the 
pebbles being generally reduced to 'the same level. In some cases, there 
may also be seen indications of furrows on the sandstone, and even on the 
conglomerate. Further east, towards Siskawit bay, whererthe sandstone 
disappears and the trap again sets in, (see the map of Isle Royale in Messrs. 
Foster & Whitney's report,), the scratches and furrows reisume their 
distinctness. Chippewa harbor deserves in this respect a special notice. 
It appears, at first, as a mere notch in the ,outer trap'ridge, its bacfc- 
^[round being limited by a wall of highly polished surfaces of a very stri- 
Jng a^Hsaranoe. There are also seen in several places distinct marks of 
strifiB and furrows, which show the same direction as those described 
previously at Scovill's Point; namdy, north 50° east. The most promi- 
nent) however, ax» on the left side, immediately at the entrance to the 
harbor, where there may be seen not only strisB and furrows, but also 
powerful excavations, some ten )eet deep, and frcxn twelve to fifteen wide, 
extending sometimes from fifty to one hundred feet in length. There are, 
besides, in the background of the harbor, fine instances of rocks, polished ' 
and worn by the mere action of the waves, which form a curious contrast 
with the glacial surfaces above, being undulating and scooped ont in every 
possible manner, whilst the latter are remarkably uniform. The develop- 
nient of the furrows and stri« within this harbor is the more remarkable 
as the rocks outiiide show not the least indications of similar phenomena — 
the ledges along the coast being, on the contmry, very rough and broken. 
This can be accounted for only by supposing that these Tocks, which 
are now so broken and irregular, were once just as perfectly 'smooUied and 
polished as those within the harbor; but that, being brittle, and exposed to 
the most violent action of the waves and gales, they have been destroyed ; 
whilst others, being more sheltered, have retained theirprimitive beauty. 
There may also be seen in the background of Chippewa harbor an accu- 
mulation .of angular boulders^ which must have been stranded thereby 
ice very recently, for they are observed heaped up around large trees, which 
certainly have not grown in this Condition. Finally, IsleiRoyale affords 
many instances of strange local deviations in the distribution of the striae. 
On the shores of Ackley bay 1 found on the trap ladges, stries running due 
east and West, and crossing others whose direction was northeast and 
southwest, anil others again running south 75^ east. 1 i^aii^e^^prtfaer. 
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that aH the ^Be!> dtlMmgh^Tery distmit, woe limitbd to a imrh»«r spAm, 
I3i0t esoeeding two feet above thfi sQiface of the mUer^ and not reachirig 
l»9ce dian 1^ feet betow, lyhilat the ^ ^ 

barvea ledgesabove^akhough rounded 
a&d smooihedy did aot show any dis- 
tinct atmae orfunows. In this case 
we noay well be induced to ascribe 
Ibeir ovigin to the action of the ice 
dnv^u hy the wind on the thoie,! 
and rubbing against the rocks — some-f 
lim^s in otie dkeetton, sometimes ini 
Another* See .figure 45 . 

The qai^stion may be asked ^ how it happens that, behig situated in the 
tnjddle of the. drift region, Isle Royale affords so few traces of it? I will 
not Qoneeai that this is a difficulty, since, although the island is very hilly, 
yet the iddges nowhere exceed six hundred feet— a height at which drift 
«and and even drift clay are found akciost everywhere on the main land. 
iWe must either suppose that there has never been any drift on the island, 
or else that 14 once existed and has been afterwards removed. The first 
supposition would scemithe most natural, were it not for the few erratic 
houlders wWch are scattered.overthe ridges, and which in this case would 
have been the only materials that the drift agency dropped. Now, it is 
difl^cult jbo conceive how boulders should be isolated in this single place^ 
^iHiilst tlioy are esrerywhere else connected. Is it not reasonable to sup- 
pose that thi&.idand has undei^ne a general denudation, whereby all the 
loose Biateriali5.hai»e ,been swept away, with the exception of a few boul- 
'd^s iwlpch remain ais witnesses of the glacial agencies? 'At any rate, we 
ought to .rem;ember that this is not the only spot where such absence of 
drift occurs. The ojaremity of Keweenaw Point, as we have previously 
sbawMx^ is likewise barr^s of drift deposites; and here, at least, the sup- 
.jKisitioa of a subsequent .dienudation seems to be beyond all doubt. 

j[}rift dfp(mi€8 east af Keweenaw Point. — The shore of Lake Superior 
east of Eewieenaw Point may be divided, as far as: the drift is concerned • 
inio three distinct regions, in each of jwhich it assumes a pecpliar 
oharaotef) and is conneoted with, or dependent upon> the orogrqfphical 
structure of the country. These regions :are — 

. 1st* The granite and iron region, exiending .from the Anse to the 
mouth of Chwcoiate rive*. 

J 2d. The sandstone region, extending fix>m Chocolate river to Grand 
Sable, and including the beautiful cliffis of the Picti^ed Rocks. 

3d. The sand region, extendii^g fi^m Gmnd SaWe to the Saut, where 
no other than qUarteruary formations .are .to be seen. . ^ 
• d)rtft ofjhe granite tmd iron region.-^The granite region near the 
Anse, and -the adjoining iron region back of Caip river, are both distin- 
guishidd by their hilly character, being composed of a succession of ridges 
running frotn NE, to S W., and rising to higher and higher levels towards 
the anticlinal axis. The projieioting spita and promontories are generally des* 
titute of drift. deposites, but the iMervening bays are lined either by a drift 
teziace or by^shingle beaches of alluviait maierials. That portion of the lake- 
shore beliweenCibranile Point and ChoQolate river is particularly interesting. 
For a long distance, eapeoialLy in the vicinity of Carp river, it is lined by 
urather low terrace of drift, rising from twielve tp ejehteen^feet above the 
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Fig. 46. 



Fig. 47. 




Fig. 48. 



wat^ aud <^raposed of sand^and gravel, sometimes distinctly stratified, 
with specimens of cross-stratification, jind sometimes containing a gi^at 
many large pebbles and boulders, so as to resemble coarse drift. In some 
places to the west of Carp river, itear^ Wcwcester, the red clay is also to be 
seen cropping out from the base of the terrace, where its presence is 
usually accompanied by numerous springs. In the rear of the first ter^ 
race, there is found another much higher, rising from fifty to oe^ hundred 
and fifty feet above the level of the lake* The latter is sometimes close 
by the lower terrace, and sometimes it is separated from it by a space more 
or less remote. 

The figut^s 46, 47, and 48 ^ 
will show the relative position of ' 
the two terraces at three differ- 
ent ^points, between Worcester 
and the mouth of Carp river, 
within the distance of a mile. 
As to its structure, the upper 
terrace seems to be composed 
altogether of sand finer than 
that of the lower terrace, and 
with fewer pebbles s^d bould- 
ers interspersed through it. If 
we now ascend the upper ter- 
race, in order to explore the 
country inland, along one of 
the section lines, we find the 
following features. The top of 
the terrace is a plateau, covered 
generally with fine forests, without much undergrowth — the predominating 
tJtees being maples, interspersed with large hemlocks, white pines, and 
sometimejp birches and aspens. This plateau, which would no doubt 
afford an excellent soil for agriculture, rises with a sli^t slQpe towards 
the south, till we reach the first of the rocky ridges running from JNE. to 
SW; where the drift thins out; the summit of the ridge itself being gene- 
rally destitute of it, while bouldietts and furrows are of firequent occurrence. 
This, howeyer, is not thp limit of the drift to the south, for it appears 
again -beyond the ridge, where it forms either another plateaux^ if t^e next 
ridge is at some distance, or fills up merely a valley, if the two ridges are 
close ,to each other. A succession of rocky hills and drift plateaus er 
valleys are thus to be traced almost to the highest elevation of the country — 
near the dividing ridge, each following plateau or valley being commonly 
at a higher level than the preceding. 

In ipany pljaces, the drift has been greatly washed off, and it is not un-' 
usual to find the margin of the upper terraces scooped out in deep gullies, 
which are oftentimes to be traced for a grea^ distance along the smallest 
rivulets. These gullies are very striking in the vicinity of the mouth of 
Carp river, where they reminded me of similar (mes'in the detrital de- 
posit^ of Switzerland, which go by the name of ^^nahts smivfiges.^* 
They afford sometimes an oxcellent opportunity to investigate the nature ' 
of the drift. By far the greater portion of the drift deposite here^ as well 
as along the shore, is composed of sand. There may be seen, however, 
in several localities, distinct traces of clay--^, for instance,' near Teal 
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lake. Boulders are Ibund scattered over tfte whole surface of the ^rift de- 
posites, as well as on the ridges deprived of" it. Some granite boulders 
havt) been observed by Mr. Hill even on the summit of Silver mountain; 
fourteen miles southwest of L'Anse, at the height of one thousand fe^t 
above the lake. Similar ones were noticed by Mr. Whitney and myself, 
inland frotai Carp river, at a height of 900 feet. There may also be seen^ 
on the drift terraces of this region, indications of narrow ridges, composed 
of gravel and pebbles, similar to the oesars which occur along the coast 
of Sweden. One striking instance of such OBsars, or ridges, may be seen^ 
on the road leading from the Jackson landing to Teal lake, a few miles ' 
from the shore. There can be but little doubt that, if the country was 
eleaied of woods, such ridges would be noticed in many other places, for 
they seem to accompany the drift wheifever it occurs in extensive tracts. 
The color of the drift (of the sand as well as of the clay) is that same 
reddish-yellow which pnrevails west' of Keweenaw Point, over the whole 
of the copper region. There, it seems natural that it should have this 
color, for it rests almost everywhere on red sandstone, from which it is , 
Supposed to have been derived. Here, in the iron region, on the con- 
trary, where the prevailing rocks are black slate, dark greenstone, and 
ridges of iron ore, it is evidtent that the drift cannot owe its origin to the 
decomposition of these rocks, jbr, in that case, it would necessarily be 
black, or at least very dark-colored. There is no other rock to which it 
can be referred ; but, sii^ce sandstone occurs here in the iinmediate vicinity 
of the lake shore, the presence lof red drift t6 the south affords additional 
evidence that not only the boulders, but the drift sand and clay, have 
been transported from north to south, f 

Polished and groovid surfaces of the granite and iron region, — With 
the exception of Isle Roy ale, the phenomenon of the polished and grooved 
surfeces is npwhere more frequent and striking than in the granite and 
iron regions. It is met with along the shore wherever a rocky spit pro- 
jects into the lake, and in the int^ior wherever a ridge rises above the 
common level of the drift plateau, or where the drift; has been removed. 
This frequency is owing to the fjftct that most of the rocks of that region, 
and especially those which occupy a prominent position, are very hard, 
and, therefore, haVe preserved most of the marks which have been 
stamped upon them by the so-called erratic agencies. Indeed the rocks 
are not only smoothed and polished in most places where they appear at 
the surface, but also distinctly grooved and scratched. 

Along the coast, east of the Anse, scratches, furrows, and grooves may 
be seen in several localities. According to Messrs. Foster <fc Whitney, 
all the ledges of granite and hornblende between Granite Point and Dead 
river are distinctly smoothed and scratched. An island immediately east 
of Dead river is especially remarkable in this respect. The rock, which 
isivery hard and tough hornblende, is not only grooved and furrowed over 
its whole extent, but there are, besides, deep, trough-like depressions, with 
perfectly smoothed walls, some twelve to fifteen feet long, four feet wide, 
and two and a half deep. Mr. Foster observed there two systems of 
striae — one running north and south, and the other north 20° east and 
south 20° west, tbe latter ey^^tem being the deepest and most distinct. 
Similar troughs were observed by Mr. Foster on Middle island, east of 
Granite Point. Here, tt>o, may be seen troughs four feet wide and two 
feet deep, running, like the stri'ag, uBxth 20° east. ^Vg.^.^^^ ^^ Google 
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The localities, however, where T foiind the stxiw the most disdhct,. ar* 
the promontories and islands near Wor^ster, two miles west of the mouth 
of* Carp river. The rocks are a very tough hornblende arid chlorite state, 
which seem well fitted to preserve even the finest lines. There may be 
seen, near the mouth of a rivulet, several, ledges whose northern slope 
is covered with strisB as distinct as if they had been engrav^ but yestisr: 
day. 

Indeed, with the exception of some 'localities on the black limestone in 
the Vinoasky valley, Vermont, and some others on the slates in the fiotd 
of Christania, (Norway,) I do^ not remember having ever seen gladal 
striae so distinct. The figure 49 represents a ledge with a slope of jfix>m 10^ 

to 20^ at the water's edg^, wfeere 
they are the most co-nspicuous. — 
There are two distinct sets- of striae: 
those running north 56^ east are the 
most numerous; those running north 
6^ east the least. The latter are dis* 
tinctly seefn crossing the othero, and 
are, therefore, more recent. JSome of 
them are^ besides, di^inctly curved, 
as if the body which produced them 
had been deflected in ascending the 
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slopes— a peculiarity not yet observed elsewherg. Both sets of stri® 
extend here but a little way below tke water — generally not deeper than 
one foot. This is the most eastern point where striae occut along the 
shore, and, therefore, the first which conies under the observation ot 
geologists, when coasting west. ' 1*he strias and furrows are not less con- 
spicuous in the interior of the country, and may be tuaced at all heights, 
tad on all kind of rocks, in the neighborhood. I found them 500 
feet high on the summit of the quartz jidge in the immediate vicinity 
of Carp river; 760 feet on the iron ridge south of Teal lake; and as high 
as 1,000 feet on a greenstone ridge near the water-shed. 

Among the most remarkable are the stt-iae on the quartz, if we consider' 
the very great hardness of the rock; and, indeed, with the exception of 
some quartz veins among the granite of the Alps, I know of no otheip 
localities where the striae may be traced for aiiy considerable extent on Ms 
rock. The surfaces of thfese quartz hill® are in sorne places so smooth 
as to glitter like mirrors in the sun, and may thus be seen from fer. 
The rock is too hard to ailiow deep furrows; th6^groovings are, therefore, 
merely very fine strias, but of such distinctness that one would think 
Ihem to have been engraved by the point of a diamond. Their direction 
on the nearest quartz ridge, is, accoraing to Mr. Whitney, north 20^ east; 
but on the second ridge (at a height of 531 feet) I found their direction to 
vary between 25° and 30*^. No geologist can look at striae on such a rock 
without being convinced that the action of the water is utterly insuf- 
ficient to produce such effects. The same inference may be drawn from 
the polish and striae at the top and along (iiie sides of a very remarkable knob 
of conglomerate-quartz in township 27, range 25. Notwith$ta«ding the 
variable hardness of the pebbles of which thisconglomerate is composed, 
the striae on it may be traced in an uninterrupted manner semetifties for a 
distance of several feet, passing successively oveV a pebble of granite, of 
hornblende, of slate, of greenstone, and of iron ore. Their average directioa 
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is north, varying from 6(F to 60^ east. Slriae are also to be seen on 
the iron ridges, sometimes on almost pure iron ore— as, for instance, on a 
ndge along the road leading to the Jackson location, two miles south of 
Teal lake. Their direction, as fer as we could ascertain without a 
oompass, (which is of course unreliable here,) is north 50® or 60° east. 
Finally, I would make mention of a green magnesian rock, with vertical 
vails, to the east, along the road leading from the Jackson landing to Teal 
late. The walls, although almost semicylindrical, are covered with strise, 
which may be traced abng the surface, like hoops around a gigantic cask. 
Fig. 50. ' This is an important instance, since it goes to 

'^ show that the striae could not possibly have been 

made by an iceberg, or any other body floating 
in the water, but' that the agency must have 
been such as to confcrm to the direction of the 
rocky wall. 

As a whole, the direction of the striae in the 
^ several localities where they have been ob- 
^served within the grank^ and iron region are as 
?' follows: 



On Middle island, east of Granite Poiyt - 
On an island, east of Dead river - 
At Worcester - . - - 

On the first quartz ridge, one mile from the 
mouth of Carp river - - - 

On the quartzose conglomerate knob, town- 
ship 47, range 25 - - - 
On the Iron ridge south of Teal lake 
At the Jackson forge - - 
*- Although there is considerable variation in the direction of thestim and 
furrows, yet we caiJ^not fail to notice that they all run east of north, 
whilst we have thus far seen none running west of north. The direo* 
tion northeast and southwest seems to be the prevailing one, especially 
on the ridges in the interior. It is also, as*we have seen, the prevailing 
one on Isle Royale. Along the §hore the direction seemsr somewhat more 
northerly, (N. 20° 25° east,) corresponding to that gbserved on Kewee- 
naw Point. Pinalljj, where two sets are seen crossing each other — as, for 
instance at Middle island — the northerly direction has thus far proved to 
be the more recent one. 

Dryt of the sandstone region east of Keweenaw Point* — The sandstone 
region east of Keweenaw Point extends from the mouth of Chocolate 
river to Grand Sable — more than sixty miles — including the high range of 
the Pictured Rocks. 

From Chocolate river to Traine river, for a distance of twenty-five miles, 
the shore is bordered with low, alluvial deposites, with pebbly beaches 
and hillocks of blown sand. Three small rivers empty into the lake along 
this coast, nearly at equal distances from each other, viz: Fish river, 
Laughing-Fish river, (Riviere du poisson qui rit,) and Pebble river, (Riv- 
iere aux galets.) The rock in place is exposed to view only on a few pro- 
montories^ but the land rises considerably in the rear, and there is every 
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probability that, itt following up any of these rivers, the drift may be en- 
countered a^ no great distance. 

■ After having passed Pebble river, the sandstone intersects the shore, 
forming rather low bluffs, covered with a deposite of drift loam'from five 
to ten feet thick. Then the ground rises suddenly to the height of nearly 
one hundred feet. We noticed that its slope was covered with a strange 
mixture of detrital materials, composed of huge angular fragments of 
sandstone and of rounded granite boulders, giving it the appearance of a 
vast accumulation of very coarse drift. Having landed there, I soon 
noticed regular sandstone strata beneath the detrital covering, and satisfied 
myself that this strange mixture wa3 owing to the disintegration of a 
soft layer of sandstone near the top of the cliff, which, in. scaling off, had 
caused the layer above to cramble down, together with the deposite 
of drift which caps the summit. The drift at the top of the cliff attains 
here a thickness of twenty -five feet, and is remarkable f(ir the quantity 
of large boulders which it contains. Beyond this point, the sandstone 
disappeai's again from the /shore, and the coast i^ lined for some distance 
with a drift terrace fr<vm fifteen to jjighteen feet in height, in every 
respect similar to that which we have described near Carp river. • 

Traine* bay, which follows next, is lined with shingle beaches and 
diines. > Having ascended Traine river, which empties into this bay, 
we reached the drift terrace, after having threaded the innumerable wind- 
ings of its channel, through a low afid swamp^ plain, at a distance of only 
a rew miles from the coast. 

The terrace averages from twelve to fifteen feet in. height, and. is com- 
posed of a reddish sand, with many pebbles scattered through it The 
same drift-sand, although leg^ loamy, prevails also around Traine lalce, 
some five or six miles inland, above the mouth of the river. 

Beyond Traine bay, begins the range of the. Pictured Rocks, the most 
romantic portion of the southern shore, extending some ten miles from 
Grand island eastward. Though highly"attractive on account of its scenery, 
this region is less important in reference to the drift, which plays here but 
a very subordinate ^part. However, there Ls seen at the top oi the high, 
towering bluffs a stratum of loose materials from ten to thirty feet in thick- 
ness, composed of pebbles and boulders, intermixed -with loam and sand. 
I consider this deposite, like that formerly described as occurring on the 
summit of the I^ed Castles, as belonging to the coarse drift. The most 
striking feature is derived fron^ its structure, being composed almost ex- 
clusively of fragments detached from the sandstone ledges beneath. 

Although imbedded in a kind. of loam, the fragments are but little 
worn, whereby they differ essentially from the boulders and pebbles im- 
bedded in the drift clay. After a careful examination of the materials in 
several localities, I found but few foreign pebbles among them, chiefly 
fragments of trap. * ' , < 

There are some few places, however, where a stratum of drift-sand may 
be seen covering the coai*Be drift. Such an instance occurs at the top of 
the Grand Portal. It was at first doubtful whether this stratum, which' 
is very homogeneous, had not, perhaps, originated from blown sand from 
below; but, on closer examination, I found that it contained a certain num- 
ber of rounded pebbles, which rendered jsuch a supposition inadmissible-. 

* 7Vain«'is an antiquated French word, still in use arroig the Canadian French,. for iraineau, 
a eleigh. We heard from one of our voyageurs that there had been, for a lotfgliaap,v%4 pld sleigh 
mar the mouth of theriyer: hence probably, ita name. oigitizea-by V°jae)gr 



Poc..No,€»; 



The average thickness of this sand stratum, at the top of the Pictured 
Rocks, does not exceed ten feet, although it is in some places as thick as 
thirty feet. 

Along the whole range of the Pictured Rocks, there are but two locali- 
ties where the high waU is interrupted so as to afford a safe laDding-place> 
ifiz: at Miner's river and at Chapel river, near the Grand Portal. The 
first of these two rivers empties into the lake near a most picturesque pro- 
montory, which Mr. Whitney calls Miner's Oasde. To the east of this 
promontory extends, for the distance of nearty a mile, an alluvial plain, 
covered with ancient beaches. The drift appears at the surface, but there 
is little doubt that it may be found along the banks of the river. A con- 
siderable layer of drift occurs on the top of Miner's Castle, composed of a 
whitish clay filled with pebbles and fragments of the underlying rock. 

At Chapel river, the high cliff is interrupted for the space of half a mile, 
where the coast is lined by a drift terrace some thirty feet in height, being 
the border of a }Jateau sttetching for several miles inland, and covered 
with pine openings. There, I had a fine opportunity of examining 
the relation of the drift to the surrounding cliffs. At the western corner 
of. the opening, the different sandstone strata are abruptly broken, some- 
times stair- like aad sometimes 
with bold projections. There, 
I saw drift not only cover- 
ing the lower steps of this gi- . 
gantic stair-case, but filling, 
likewise, the space between the 
projections, as shown by the. 
following diagram. It is ob vi- 
ousfix)mthis fact that the cljffs 
of the Pictured Rocks had alrea- 
dy, at the time of the deposition 
of the drifts the sanie irregular 
aj|d broken outlines which ren- 
rf,gv drift^ravel. ». sardston*. der.ihem SO conspicuous now. 

It is well known that the top of the Pictured Rocks is not a mountain 
nor a ridge, but merely the margin of a sandstone plateau, which rises 
heie abruptly to the height of neariy 200 feet. Having ascended the cliff, 
near Miner's river, Ave found the plateau almost level; yet, most of the 
rivulets, instead of emptying into the lake, run southward, so that the. 
water-shed is here near the very margin #f the cliff. Although the sut^ 
lace of the plateau is thickly wooded and partly covered with swamf^ 
even at its highest levels, yet wherever the soil is removed, we found the 
underlying rock to consist of sandstone, and it soon became evident to me 
that the drifl plays but a very subordinate part, being confined meeely 
.to some scattered boulders and pebbles. 

No glacial furrows and groovings have been observed within tliis district^ 
which is not to be wondered at, if we consider the nature of the prevail^ 
ing rock, being soft, and easily decomposable sandstone. 

DIUFT OF TH» BAND REGION. 

This region, the most important as far as the drift is concerned,, begins 
where the cliffs of the Pictured Rocks, after having sunk within a^few feet 
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of the water's edge, are suddenly replaced by a high ndge (tf losetnate- 
rials, called the Grand Sable^ Prom tfc«nce, along- the whole length of the 
ceast, to the Saut, a distance of nearly one hundred miles, there is no 
other formation than drift and allavial deposit^s to be seen. The latter is 
the mo5t prominent; but wherever th^ drift comes close to the shore, it i» 
generally in the form of high terraces, with abrupt slopes, exceeding e^ven 
the highest points of the Pictured Rocks-^-^, g., at Grand Sable and Point 
Iroquois. 

. The Grand Sable, from its peculiar and very striking appearance, de^ 
serves a more accurate description. The traveller, in coasting along the 
beautiful and thickly- wooded cliffs of the Pictured Rocks to ward's the 
Saut, *after having seen the clifts of sandsJfiooe gradually descend within a 
few feet of the water, is suddenly striaek by the appearance of a high> 
naked wall rising immediately from the lake, and extending for many nilles 
in an easterly direcdon. ' (See diagram ^.) 

The contjast afforded' by such a barren tract in the midst of the dense 
forests which extend all around is in itself «iost remarkable— ^the ndore s6 
as it seems j at first, to be nothing but a gigantic heap of loose sand. In- 
deed, since Schook;raft first described it as a dune, it has generally beert 
thus represented by all subsequent writers. Besides, the fact thSt the 
cliffs of the Pictured Rocks to the west of Grand Sable are of a very loose 
and easily^decamposable sandstone, seemed to justify the idea that this 
-high sand -ridge might be nothing but the detritus ^of decomposed sand- 
stone strata, heaped up by the power of the northwest winds, which are 
known to be the prevalent ones on the lake. But yet, it seemed difficult 
to conceive that sand should accumulate to the height of 366 feet in 
that single spot, whilst at ©Iher places along the shore — for example, at 
White-Fish Point — the dunes should not reach higher than from forty to 
fifty feet, though the wind^are equally violent. Even alongthe seacoast, 
under the infiuence of the oceanic gales, the dunes do not attain so great 
a height; for those of Provincetown, on Cape Cod, which are certainly the 
most remarkable on this sic^ of the Atlantic, do not exceed eighty feet. 
. Having landed on the promontory at the entrance of the bay, bordered 
by the high, barren ridge, in order to investigate the subject more closely, 
we «oon discovered along the partially naked cliffs a distinctly mgrrked 
line, (o,) which was found to be tfee upper limit of the red clay. (See 
figure 62.) . 

Above this clay was a mass of sand with in- 
dicetions of horizontal straftification, which, from 
its appearan'Ce as well as from its position, we 
recognised as the drift sand. 

Taking this fact as a standard, we followed 
the cliff towards the east for some distance, and 
were able to recognise all along, the same rela- 
tive position between the day and sand . Thus, 
, we ascertained that the dune- like appearance is 
-^ owing merely to an external covering of loose 
sand, and that the main body of the ridge is 
made up of dtift sand and clay, the latfer ap- 
pearing at the surface in some spots, which are 
indica^ by occasional clnmps of dwarfish trees* 
The Messrs. Whitney, having ascended to the 
top of the sand ridge in ojd^r^^^^ measure its 
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beigM, &iand owt suspicion entirely confirmed, for they diaooV'etBd at the 
very top, layers $ukI masses of coarse pel^Med re$tuKg upon the sand ;. and 
scatl^ed tbroiigh it. * 

These, of concse, could not have been blown up from below, ' They 
found the surface of the ridge very irregular, with deep hollows, and pre- 
senting to the south a steep slope, similar to that facing the lake, and 
equally barren, but less high, being only fifty or sixty feet. Beyond, the 
surfece of the plateau was again covered with trees. The question will 
be adfed, therefore, how it happened that a mere ridge should be so bar- 
Ten, whilst along the shore the drift is covered with dense forests. The 
<;ause of this peculiar feature lies, no doubt, in the feet that the drift is here 
very looise and destitute of any loamy substance. If by any cause (wind- 
falls or heavy rains) the vegetation be carried' away, the sand rein^ns ex- 
pt^ied to rtie wind, and, being very fine and dry, it is gradually blown off 
and scattered over the surrounding country. Of this we have direct proof 
in the isolated hiHocks coNrered with trees which indicate the former level 
of the pfoteau. These will probably after a while also yield to the power of 
Che el^eaents. Meanwhile, they give us the measure of the amount of the 
•n^terkls which have been already taken off from the summit and scat- 
ter^ over the sunfoisndiiig country. 

There may be seen* in many places along the slopes of the sand ridge of 
©rand Sable paralleilines — sometimes horizontal, sometimes bent and un- 
dulated — ^which might at first be mistaken for lines of stratification. I am 
Tather inclii^, however, to consider them as indications o{ successive 
fillings of the- satid coatings, which would take place when the slope bc- 
4»mes too great, as it happens with the snow on* the «teep slopes of the 
Alps. Another similarity between these sand dopes and the snow-covered 
vails of the high mountains, may be foundfinfii peculiar fluted appearance 
resulting firom the falling off of small partidferai'the same direction. 

Finally, there may be seen at the top of the long ridge of G^and Sable, 
towards the eastern extreniity, some irregular hillocks, more or less an-' 
g«2ilar, which havoall the appearance of geisuine dunes, and which in all 
ptbbabilitywer^ heaped up in the same way. Between them and the 
true dunes there is only this diSsrenoe, that the sand is derived from a 
higher spof, instead of a lower one« 

Between the eastiern extremity of Grand Sable and Two-hearted river, a 
distance of nearly thirty miles, the lake ^shore ofll^ but little of interest, 
l>dit)g conif^sed ^n^r^ly of altuViuih)^ covered auid capped in many places 
^ith d^nes. ' The drift terrace appears nowhere on the coast, but is gen- 
erally' sera linit^ ttie horiKon; at some distance. At Two hearted river it 
approaches the shore within less than a mile, and is composed of the same 
fed sand as fiirdkw wei^. It rides here to the height of fifty feet. 

At a distance of six miles ea«t of Two-hearted river, anfother smaller 
V river empdes into the lake> known as Carp rinner, but, to avoid confusion, it 
has been designafted on' the map as Terrace river. 

There, the drift again approaches the shore, forming a succession of ter- 
races, which deserve a special attention, as being the most striking instance 
of this pe)3uliar structure along the south shore of Lake Superior. 

There alexin some> places, not less than six successive terraces, which, 
when close to each other and combined with the beaches, appear from 
the lake, like a gigantic stair^case leading to the drift plateau alK)ve, rising 
to the average height of nearly one hundred feet — a height corresponding 
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Fig. 35. 




to that of the upper terrace of Carp river, as described above. Mr. Whfe- 
ney, who measured the relative height and position of the terraces at a 
place two miles east of Two-hearted river, found the following successionr 

Height. 

1. Gravel beach - - - • . 5 feet. 

8. Sand beach - * - - - . . - 12 " * 

3. First drift terrace . . . . . . 29 <^ 

4. Second drift terrace - - ... _ 46 '^ 
6. 'Third drift terrace - - ♦ . . . 75 '^ 
6, Summit of plateau - ' - . . - 94 ^f 

The position of these diflerent terraces, as well as their relation to each 
other; is represented in natural proportions in the diagram fig. 53. 

It will be seen- that, 
ahhough the distances of 
the four Upper terraces. are 
variable, yet their slopes 
are rather uniform^ biungoa 
an average 3©°. The slopes 
^of the two lower terAces 
M are^on the contrary, much 
« less, being^ from 10^ to 
12^ — a circumstance inti- 
malely connected with their 
origin, for they are true 
beaches, having been actually bulk up by the action of the waves, whilsjt 
the upper ones indicate m^a-ely the denudating action which the drift un- 
derwent-— the crumbhng' tewii of the sand under the influence of the 
waves, when the relative iJw of the lake and the shore was diflerent 
from what it is at pfesent;' , ' 

The several terraces thus indicate, in all probability, as many periods of 
subsidence. Since the steepness of a slope depends chiefly upon the 
nature of the materials of which it is cohfiposed, it is to he expected thatt 
like materials will present a uniformity of slope; and thus it is that the 
slopes of all drift terraces are so constant. This constancf' furnishies 
in itself a striking feature of the drift terraces, by which Ihey are easily 
distin^lisbed from mere beaches. 

The sur&ce of the tenaces is not always level, bui undulating) and 
covered with ridges, as it appears firom the above section. Some of these 
ridges — ^for instance, that marked o, in the section— -are probably ancient 
beaches. 

Indeed it is easily cot»cervable that, if the coast of Lake Superior were 
to be raised some thirty or forty feet, the two alluvial tarraces, which 
are now close to the water^ would appear in the same miani^r upon the new 
terrace, whose slope would soon be the same as that of the upper ones. 

Beyond Terrace river, thedrift terraces recede suddenly from the shore, 
and are not again seen until aifter having turned White^Fish Point, we 
reach the boUom of Tequamelien bay. Thud, the whole country in the 
vicinity of White-Fish Point, comprising an area of nearly two hunzted 
square miles, and including the lower portion of Tequamenen river, is 
nothing but a low, alluvial and marshy plain, which owes its origin to the 
action of the prevailing winds and cutrenls. 
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Point Iroquois is, ns vre have stated before, a high ridge rising imme- 
diately from the water, and, in ajl probability, composed exclig^sively of 
drift materials. Prom thence, the drift terrace is seen skirting the shore 
along Waiska's bay as far as the Saut, where the Potsdam sandstone appears 
again below the drift deposites. There are, besides, in Tequamenen bay, 
.sev^rsd islands, which seem to be composed entirelyof drift, containing a 
great many rounded boulders and pebbles, froxn which have been derived 
the stones used in the construction of the light-house at White-Fish Point, 
Iroquois island, opposite the point of the same name, is made up of like 
materials. Here I noticed that a great proportion of the boulders and 
pebbles were of sandstone,, which leads me to believe that this rock must 
be in place somewhere in the neighborhood. 

Dr^ deposites along the St. Maty^s river. — The same drift terrace 
which we have described as skirting the southern shore of Lake Superior 
is here seen. . At the Saut, it attains a height of nearly 100 feet, and is 
•separated from th^ river by a level and swampy plain, destituteof any det- 
rital materials except boulders, which repose on the sandstone. The ter* 
irace can be tracfed eastward — sometimes in the form of a regular plateau, 
and sometimes^in that of irregular ridges— until lost sight of beyond the 
Neebish rapids. A corresponding one is observed on the British side, 
but of more liniitsd extent, separated from the river by a similar plain> 
and bounded on the other hand by a chain of elevated hills. 

The phenomena of the glacial furrows are very marked in many places 
along the St. Mary's river. In the vicinity of the Neebish, the rocks are 
smooth and rounded, as though polished artificially, and glitter in the sua 
like the finest polished surfaces of the Alps. The general direction of 
the grooves is N, and S., and the rocks exhibit a lea and strike side. 

Along the Straits of Mackinac the drift is rarely seen; but on the 
higher points of land, limited patches are observed. Its position on the 
island of Mackinac is particularly interesting, where it is restricted to the 
summit, forming a stratum 100 feet thick. 

Accustomed to observe the drift occupying only the lowest depressions, 
its position here at once arrests the attention. The following diagram 
illustrates its relation to the older rocks and to the alluvial terraces: 

Fig. 54. Lik§ the drift at the Saut, it 

consists of loamy sand, with- 
out any distinct sttatification, 
intermixed in places with con- 
siderable clay. 

Coming from the lower lakes 
for' th<e first time, where the 
clays are bujff and blue, the 
geologist is in doubt as to the 
a. Alluvial. rf. Drift. /. Limestone. real position of thcse patches; 
but, after having visited Lake Superior and examined the drift accumula- 
tions, .he has no doubt whatever. To Mr. Whittlesey belongs the credit of 
having,first suggested the identity of the two deposites* ' As this clay is 
traced southerly along the shores of Lake Michigan, it is found gradually 
passing into the blue clay of the west. Thus, the island of Mackinac, with 
its summits covered with drift, constitutes a most important link in the 
chain of evidence to identify remote deposites, as belonging to a commoa 
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cjpoch. Vfe ate thus enabled to connect the dtfft deposites of Late 
Superior %with those which form the plateaux of Wisconsin and iftinois. 

Tho bouldiers on ^the island^ which are numerous, rest upon, or ai^ 
imbedded in, the drift. Prom their c3tternal characters, it is inferi:ed that 
they were derived from the northern shore of Lake Superior. 

We can account for the peculiar position of the drift here^ and its ab- 
sence on Round island and Bois Blanc, only by supposing that it has 
been removed by denudation. . ' 

The topographical engineers inform me that it is to be found on the 
high ground in the vicinity of Point St. Ignace. Hence, we infer that 
at one time it was spread over the entire area, and that a general denu* 
dation has taken place to the height of nearly 200 feet. 

This denudating process, however, did not limit itself to the removal 
of the drift materials. The island aflfords evident proofs that the more 
ancient rocks have not escaped. . That curious and picturesque rock 
known as the Sugar Loaf, which rises like a pyramid, to the height of 
ninety feet, from the surrounding plain, remains a monument of the ancient 
water-level. • \ • 

There can be no doubt that this denudation is to*be*asciibed to power- 
ful currents of water, at a time when the generaf JiBveJ: of the country 
was different from what we now behold it. That these currents were' 
long-continued, is proved by the many alluvial terraces which encompass 
the island, of which we shall treat hereafter. No glacial furrows have 
been observed on the island, or along the straits; but there is little doubt 
that such markings might be traced on the rocks, if the superficial mate- 
rials were removed. The soft porous limestone which here prevails, i^ 
ill adapted to retain such markings for any great length of time, when ex- 
posed to the influence of atmospheric agencies. 

CONCLVSION. 

It is not intended here to give a general theory of the causes and origin 
of the drift, since it would oblige us to allude to many phenomena for- 
eign to the district under consideration, and to discuss the many systems ^ 
which have been proposed by various authors to solve this great problem. 
I shall, therefore, limit myself, for the time, to a brief sketch of the prin- 
cipal periods which may be recognised among the drift deposites of Lake 
Superior. A mere glance at the relative position and structure of the drift 
deposites, as described in the foregoing pages, will suffice to prove that 
the phenomena neither indicate a paroxysmal agency, nor the operation of 
a single cause, however long continued. They disclose a long series of 
events, which have resulted from causes highly diversified, and as yet but 
imperfectly known. We recogncse the following periods in the history of 
the drift of Lake Superior: 

L The period of the grooving and polishing of the rocks mUst be con* 
sidered as the dawning of the drift epoch. At the close of the tertiary 
era, (which has left traces of its presence over many of the States border* 
ing on the Atlantic, as far north as the island of Martha^s Yineyard, in 
Massachusetts,) the whole northern portion of the continent was subject- 
ed to the operation of a general and, most powerful agency, of which 
tliere is no precedent in the history of former gedogical ages. There may 



be found. in every sedimentary fimmtiotiy. ^eposites similar in their., eompo- 
titioA to those of the drift, but the rocks on which they rest are nowhere 
characterized by those peculiar markings which we have described as gla- 
cial fiirrows and strias. In the region of Lake Superior ^ they are found at 
fll leyels--ovei^ plains, and on the slopes of the hills and mounuins. Even 
the dividing ridge- t)etween the upper peninsula and Wisconsin exhibits 
traces of their action. It is proved that here, as well as in Europe, thjeir 
main direction has been from norti i to south — 'being, however, sometimes de- 
flected either to the eastor to the west. These delections. are, no doubt, 09- 
pendentupon the leading physical features, of tjbie country. Along the south 
shore of Lake Superior we have found them running mostly from northr 
€a£t to northwest, a direction parallel with that of the principal ridges—- a«> 
for instance, those of Isle Royale and Keweenaw Point. These coincir 
dences would be still further strengthened, if it could be ascertained by a 
seiies of soundings across the lake, that the main troughs ran in the 
^dfoe difecti0n. We know, in the actual operations of nature, of no ageiMt 
capable of producioR such a gigantic result a$( th^ shaving and smoothing 
of a whole eontineiit. To those who are familiar with the effects produced 
by gbeiew upoit th^ walls and bottoms of the valleys through which they 
move^ it cannot «be denied that they exhibit the closest analogy to th^ 
phenomena which we have been describing. The appearance of th^ 
locks, as well as the form and size of the striae, is the same; yet it niust 
be remembered that, in out days, glaciers occur chiefly in the valleys of 
the highest mountain chains. It is, therefore, difficult to conceive how 
they cpuid exist and move in a wide and level country, like the northeija 
parts of the United States and Canada. In order to avoid this difficulty, 
U has been assumed that the wtk>le northern hemisphere, as far as erratic 
phenomenal reach, was once covered with a general cap of ice, similar to 
that of the circum polar region, which, in its jsoutherly progression, is sup- 
posed to have at once smoothed the rocks and transported the boulders fjom 
north to south .* A careful examination of the position of the bou Iders, which 
1 have fosnd, both in this country and nbrthern Europe resting mostly on 
stratified deposites of sand or clay, has convinced me that the abov^ as-, 
sumption is no longer admissible, so far as it relates to the tfansportation 
of the boulders. The remaining question relates to the grooving and 
polishing of the surface roeks. However inclined I may be, from personal 
^observation of the glacial phenomena both in the Alps and Scandinavia, 
(0 rejfer the groovings to this ageecy, according to M. de Charpentier's 
theory, (which is also advocated by M. Agassiz,)IshaU refrain from enter- 
ing into any discussion o-f the subject, for the reason that the laws which 
regulate the motion of the polar ice 9^e as yet too little known to be made 
the basis of geological speeulatioH in a report like this, the object of which 
is to stsiitie facts and give particular information. Whatever may have been 
the caose of the groovings, it must be admitted that an agency which wa# 
capable of shavine off and wearing down such an extent of cairface must 
also have beea ame to remove the detritus and to transport it from one 
place to another. I am incliried, therefore, to ascribe to this agency, and to 
consider as contemporaneous with it, that portion of drift materials which 

'As to the di6icalty arietng from Che climate, I would remark that it hat been most ingeniousif 
«howa, in a t^cent paper by M. Lecc^^ that if polar glacier* have ever existed in these lati- 
mdas, it was possible only wish a higher temperatanB. , ^ , 
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I have described as coarse drift, and which, wherever it exists, is regtl* 
larly found at the base of the stratified deposites, having been left undis- 
turbed by ibe waters of the subsequent period. ^ ' 

2. We have shown that almost everywhere along the southern shore of 
Lake Superior there is a stratum of red clay resting on the coarse drift, or, 
where this is removed, on the polished rocks. From its thickness and 
the comminuted state of the materials, we infer that during its deposition 
a4ong interval of time elapsed, charsJbterized by no violent agitations. 
With this stratum begins the second era of the drift. If it should be 
proved that the continent stood, during the preceding period, at a higher 
level than now, as some phenomena seem to indicate, this circumstance 
would afford additional evidence in favor of the separation of the two 
periods, since it iRfeuld imply a subsidence of the continent, at the begin- 
ning of the deposition of the clay, by which the shores of the lake were 
brought within the reach of the waters to the height of the surface of the 
red clay. Admitting this, we must suppose tiiat the fonner detritus was 
to a great extent swept away, and deposited in a more quiet manner. 

As to the boulders distributed through it, we ma^j: suppose that they were 
transported by floating ice, in the same manner as. their transport is atthis 
day effected every spring from the borders of the northern lakes and rivers, 
and dispersed over Qie acJjacent swamps and low lands. 

The question recurs as to the nature of the waters — whether they were 
salt or fresh. Considering the vast area over which the clay is spread — it 
being traceable not only along Lake Superior, but also along the St. Mary's 
river to Mackinac, and thence along Lake Michigan to the prairies of 
Illinois — it would seem to have constituted a part of the ancient bed of the 
ocean. It should, however, be remembered that we have, in former geo- 
logical epochs, fresh-water formations extending over considerable areas, 
particularly during tertiary and carboniferous eras. 

At any rate, the question must remain doubtful, as long as we have no 
evidence of fossil remains. Thus far, I know of no type of animal or ve- 
getable life having ever been found in the clay of Lake Superior. 

3."^ We have found everywhere resting upon the clay of Lake Superior 
a stratum of gravel and sand, which, notwithstanding its irregular struc- 
ture, is a real stratified deposite and must therefore be supposed to have 
been formed in water. Occurring at still higher levels than the drifi clay> 
and attaining sometimes a thickness of several hundred feet, we must 
suppose that at the time of its deposition the country had subsided to a 
still lower level. From the diversity of its stratification we infer that this 
period was characterised by intervals of agitation and repose. According 
to Mr. H. D. Rogers's ingenious theory, this feature should be ascribed to 
the tempe^rary operation of earthquake waves, such as are known 16 
occur occasionally in our days, especially in the Pacific. Such wave^ 
might well have disturbed the bottom of the ocean, carrying before them 
an immense freight of deirital materials, which were heaped upinirregu^ 
lar masses and hills, resembling the drift accumulations. If we suppose 
similar disturbances to have been of frequent occurrence, they might well 
account for the absence of all organic remains at that epoch. 

I consider, as belonging to the close of this period, the'transportation of 
those huge boulders which are scattered in such vast profusion over 'the sur- 
face of the gravel deposites, and which we have detected on the very sum? 
mits of the anticlinal axis^ where no other drift deposites occur. It might 
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tbBs. appear, at first that this epoch had faeencUaracterized byrmflte vibl^ni 
agitations than the preceding one. We should be careful, however, not 
to judge of the power and violence of an agency merely from the size of 
flie materials transported; for, if the boulders had been conveyed by pow- 
erfiil currents, we should not only find them of diminished size in theii: 

Erogress southward, but also rounded and smoothed like the smaller peb* 
les. On the contrary, we know that they are just as massive at the vary 
limits of the drift iii Ohio, as near their birth-place; besides, many of them 
along the anticlinal axis are perched, as it were, on the very top of nar* 
row hills and knobs, where it is hardly admissible that they should ever 
Have been left by a violent agency. Finally, many of them, in spite of con- 
tradictory assertions, have rather sharp angles, as if they had been subjected 
to slight attrition. I am therefore inclined to suppose that the sui&ee 
boulders, like, many of those buried in the drift-clay and sand, have been 
txansported by floating ice, (not icebergs.) By this hypothesis, their posi- 
tion on the summit of the hills offers no longer any difficulty; for it is xmir 
urai to suppose that they should h&ve been stranded upon those points^ 
which at the tin^:viff:e shoals. The changes of level which the region 
of Lake Superior hastindergone during the drift epoch are represented in 
the following dl|gramj Assuming that, during the period of the groovings, 
. V . '•' the waters stood nearly at tiie 

Fig. 55. J same level as now, the land 

1 'J* * o must have sunk during tlie sec- 

|l._..._| f^oo ^^ ond period to the depth of five 

m— -^^— SCO i -^ ^ mL hundred feet, and again thesame 

' ' W^^ N ; ^^^M| H J I . |i | i I I I llHI ' ii ' ^^''"™™^ amount during the third period, 

'™"' when they reached those sunl* 

T., Thunder Cape. I. R., Isle RoyaJe. mits, which are now one thou- 

D, Dividing-ruige. ^^^^j g.^^ ^^^^ ^^^ j^j^^ 

The boulders of Lake, Superior, like those of all other parts of the 
country, point to the north as the source of their origin; yet there is this 
difference, that they are not generally derived from far. Those in the 
immediate vicinity of the south shore have in the main been derived from 
the north shore, hut as a whole they are not very numerous; and I have 
' Mr. Foster's authority for stating that very few have passed beyond the 
dividing ridge. The boulders and pebbles of the opposite slope of the axis, 
although more numerous than on the porthern slope, are all derived 
firom the dividing ridge itself. The sam4 is true to a great extent of those 
scattered over the plains and prairies of Wisconsin and Illinois. This 
ridge, abounding in eruptive and metamorphic rocks, is therefore to be 
considered henceforth as the true birth-place of the boulders scattered over 
the western States, and we need no longer recur to high northern latitudes 
to ascertain their origin. The drift epoch may be considered as closed 
with the transportation o^ the boulders. The waters, after having thus 
reached their highest level — during which the transport of the boulders 
and pebbles was accomplished — again subsided; With this subsidence 
condmences the era' of the alluvium. We have no reason, however, to 
suppose that the subsidence was sudden. Everything leads us to believe, 
on the contrary, that it was gradual, and that the same a^ncies continued 
to operate to a certain degree. Thus we may infer that beaches were 
formed, sand bars built up, and bouldeTs transported, in the same manner 
as before; although at lower levels. Meanwhile, the former and higher 



tU Bat.m. 69. 

beaches meeded mar6 and more fix>m the {shores; the bars^ slioale/aiid 
iub-marine bs^idcs appeared ae ridges or oesats abo<ire the {dains recently 
laid dry, whilst new ones were forming at lower leyels; and whenever 
the water, in its receding movement^ stocKl for a sufficient time at the sama 
level to allow the new shore to be acted upon and undermined by the 
waves, these bla& and tenaees w«re formed^ as shorwn before. Now^ sine* 
terraces and ridges occur frequently aloD^ the great lakes ^ they may be 
ODiisidered as a conclusive proof that the subsidence was really gradual* 
In this respeety terraces and ridges, although composed of drift ntaterials^ 
belong properly to the alluvial period, as well as the denudations along 
the channels through which the waters are suj^sed to have been did* . 
charged. I shall therefore exarmne'them with more detail in my report 
upon the allu vium. . Thus far, we are not aware of any. striking gsdogicoi 
event— rsuch as the elevation- of a mountain chain — having tcieB place 
between the two epochs of the drift and atluvium^ It might therefore be 
asked if there is si^ciesit reason to s^arate them. There are, indeed^ 
some geologists who cj^uestion the pro|(riety of such (iistinction. My chief 
motive in adopting it is dedved from all of the dn^j^ {^jienomena, lath^ 
than fwHtt any sin^e event. — ^ 

The drift is the last phasis ©f any importance thtpugh -aivhich the earth 
passed before it became fitted for the habitation of rh^a. * Were it not for 
thesb deposites,a.great portion of this continent, including the district em- 
braced in this report, would have been a waste of naked and barren rocks,, 
coveir^ partially with heaps of dry sand or rough detrital materials^ 
Through the long-continued agency of water, these materials have not 
pnly been reduced and dispersed, but also mingled in such proportions as 
to afford a most appropriate soil for vegetable and animal life. When, 
afterwards, the rise of the condnent caused the waters to recede within 
their present limits, ttey left behind them those wide, drift-covered plains, 
destined to beoome> in the hf)ae of time, the seat of an industrious, in- 
telligent, and ^osperous nation. We think our^dves jusfti&ed in con^ 
sidering the period, when the waters, after having done their work, began 
to recede, as the beginning of that new aiid grand era which has beeii 
properly called the era of man, and of which the alluvial period is the 
mtroductkm* 
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GLOSSARY OP MINING AND METALLURGIC TEBMS. 



For eonveaieat Tefineiice^ we ha^efM:epaared theanoejDed glossary (^ the 
technical and provincial terms relating the science of niiiiing and metai^^ 
lurgy, which includes most of those in. use in thifticountry and in books 
Irealing of these subjects. The fact that a great nnmber of Cornish and 
German miners arei employed in om ^ines readily aeeounte for the introi- 
duction of foreign, provincial and technical vromsy many 6f which are 
already in familiar use in tiae Lake Superior copper regiou; others are 
used in foreign Ivorks treating of mining and melaUurgy> and haire been 
adopted in English books, when we have no word expresMiig exactly the 
9ame idea« . n * 

In the glossary, tbtt^ letter C, affixed to a Wotd sigm^os that it is of 
Cornish origin; P, follows a^tBrm adopted boaiibB Freiieh, and 0^ fiom 
the German langitage. ^ 

GLOSSAHY. 

Abstrich. — ( O. ^—Impure lith wrge obtfiined in the operation of separating 
silver from l€ia4 ores. , 

Abzug. — ftjf.) — The first, very impure litharge which is formed ia thf 
operation of cupelling argentiferous lead-ores< 

Adit — aiUt'leveL — ^A horizontal excavation or gallery through whicl^ 
the mine is drained. The adit* level is usually commenced from th^ 
bottom of the lowest neighboring valley, and extended through the work* 
ings of the mine. 

Adventurp^A* — Shareholders, or those interested in a joi^t muiing ent^n 
prise. 

-4fr-macAiiie.-— Apparatus for ventilatirig a mine by withdrawing the 
foul air from it, or by forcing in pure air from the surface. • 

A7'ch, — A piece of ground left unworked near a shaft. 

il^^/e.-— 'Rubbish; rock containing too litt),e ore to be worth workings 

Average standard. — (C.) — The price per ton of the fine copper in tshf 
ore, after deducting the charge for smeltii^g, which ampunts, at Swansea, 
to jS2 5s. per ton of ore. 

Back, — The back of a lode is that part of it which is.nearest the surface 
in relation to any portion of the workings of the mine; thus tlie back of the 
level is that part of the lode which is above. 

Bar. — ^Term applied in Cornwall to a vein of a diffi^rent description of 
mineral crossing the lode or country. 

Beai away. — ^To excavate; a term usually applied ^ hard ground. 

Bed. — ^A seam or horizoAtal deposite of ore. 
• Bend, — (C.) — I»durated clay; term applied by the miner to any hard- 
ened, argillaceous substance. 
, Blackjack. — (C.) — Blende, sulphuret of zinc. 

Blast, — The air introduced by the blowing apparatus into the furnace. 

Blower. -( C'.j-A smelter of ores, ^,g,^,^^^ ^^ Googk ' 
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Bounds. — (C.) — The limits of the ownership of a tract containing tin 
ore. 

Brasque.-^ (F.)- Alining of closely-beaten charcoal, or other carbona- 
ceous substance. 

Branch, — A small vein which strikes out from the main lode, or 
branches from It. - 

Brood. — Impurities mixed with the ores. 

Broil. — ^llie traces of the presence of a iode found in the loose matter 
at or near the surface. 

Backers. — Men who. break or bruise the ore. 

£ttflWS?^.— Separating the ores frwn the mixture of earthy substances 
by means of a wooden frame or ciilbem filled with water. 

Bufwh. — ^A small quantity of ore in a compact mass in the vein. 

CW.-^Oi j^- Wolfram; tungstate of iron and manganese. 

Oand. — (C.) — Fluor-spar.* • 

. Caq^tam. — ^&iperintendent of a mine. 

CaufUer (or contra) lode. — A lode forming an angle with the ordinary 
direction of the other lodes in iti3 vicinity. ^^» 

Champion focfe*— I'he principal lode of s^ine/ ' • 

Clack. — The valve of a pump 6t any kiiid. ^ . 

Cob. — To break up the ore with hammers^ so as'tsb'sort out the valua- 
ble portion of it. 

Cockle. — Schorl, ^r black tourmaline: 

Coffin. — ^Old woirkings'open to the day. ; 

Comb. — The arrangement of the mineral contents of the^Iode in paral- 
lel, crystalline masses. 

Cost-book system. — The method of working a mine according to cer- 
tain regulations, by which the adventurers may at any time ^^s^gn ojff," 
and cease to be liable for any further expenditure in proving the mine. 
The plan is to insert in the "cost- book" the name and address of each 
of the adventurers who first work the mine, with aU subse(Juent transfers 
of shares, and evexY expense attached to the undertaking; a meeting of 
the proprietors is held every two months, at which the purser presents 
^is accounts, made up to that period, and the share-holders are thus 
enabled to judge of the statq of the undertaking before incurring any 
further liabilities. -* 

- Qmntry^-^ThQ strsita or rock which the vein traverses; the rock in 
the neighborhood of the vein. 
• Course, — The directfon of the vein. • 

Cross course. — A lode or vein which intersifects another at a considera- 
ble angle,- and which frequently throws the first out of its course. 

Oross-courne spar. — (C.) — Radiated quartz. 

Cross cut., — A level driven at right angles with another to intersect the 
lode. 

Crop. — The best ore. 

Crop out. — To cQime to the soirface; referring to strata. * 
. Crush. — To grind the ores without water. 

Cut.-— -To injtersect by dnving or sinking. 

Costeaning. — Discovering the situation of a lode by sinking pits in its 
vicinity, and driving transversely to intersect it. • - 

Cojering. — Securing the shaft from the influx of water by ramming 
clay, &c., around the sides of the timber. digitized by GoOglc ' 
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Dam — '(C.) — Choke damp; foul air. 

Darrlxjige. — ( G.J — Residue of copper in the process^of separating silver 
from copper in the liquation process. 

^Dead-work. — ^Work where the vein is notpfoductive, or work which is 
done without obtaiijring any ore. 
^ /Jcacfe.— Rubbish; attle; veinstone barren of ore. 

Dialling. — Minijig engineering; surveying within a mine. 

Dish. — (C.) — That portion of the produce of a mine paid as rent to 
the owner or lord. 

Dissueing. — Breaking down the strata from one of the walls of a rich 
and narrow vein, so that it can afterwards be taken down without loss 
or waste. 

Dropper. — A branch which leaves the main lode. 

Driving. — Excavating in a horizontal direction; opposed ^o sinking or 
excavating in a vertical direction. 

Drift. — Horizontal excavation. 

Dress. — To clean the ore by breaking off fragments of the gangue from 
the valuable ore. 

Elvans. — ( C.) — Dike* of granite and feldspar; porphyritic rocks cutting 
the slates and granites of Cornwall. 

Engineslutft. — The shaft by which the water is drawn from the lowest 
portion of the mine. 

Feeder. — A branch falling into the main lode. 

Fbtdt. — A suddeh interruption of the continuity of strata in the same 
plane^ accompanied by a cmck or fissure of a width varying from a mere 
line to several feet. 

JP/ttcaw.— Decomposed^ clayey matter, accompanying the slides and 
cross-courses, and sometimes the lode itself. 

Foot-waU. — The wall on the lower.^ide of the lode. 

Gangue. — ^The non-metal! iferous portion of the lode; the mineral 
substances accompanying the ore. * ' » 

Gad. — ^A pointed wedge of a peculiar form, having its sides of a paral- 
lel figure. 

Garkupfer. — (G.) — Refined copper. • 

Glist.—(C.)—m<^d^. 

Good levels. — Nearly horizontal levels. 

Gossan. — Oxide of iron, intermixed with quartz, generally found near 
the surfaoe, in the lode or accompanying it. 

Grass. — The surface; the open air. 

Growan. — (C) — Decomposed granite. 

Ground. — The rock which is a^acent to thelode; the strata in which 
the lode occurs. 

Gulphofore. — ^A very large deposite of ore- in the lode. 

Hanging'iaalL — ^The wall or side above the lode, in contra-distinction 
to the foot- wall. 

Heave. — ^The horizontal dislocation which occurs whe^ one lode is in- 
tersected by another having a different direction. 

Horse. — The dead ground between two branches of a bde, 

Joggling'tahie. — Inclined board, and which is made to move with a 
sudden and quick motion, used \% washing the ores. 

Mg. — To separate the ore with a riddle or wire-bottomed sieve, the 
heavier substance sinking to the bottom of the sieve Cooole 
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Junction. — Point where two veins, or different rocks^ unite* 

Keeve. — A large vat. 

Kibble, — The bucket in which the ore and attle are s^nt to the surface, 

J5S/to.— f CJ— Clay slaXe. 

Kupfer-steirij ( O.) — Regulus from coppery-lead 0x^9 twice roasted* 

Lander. — The man who attends at the rxxdnih of the stiaft to receive 
the ores as they are sent to the surface. 

Leader. — A branch of the main veiu. 

Levels. — Galleries driven on the lode at varices depths, generally at 
intervals of ten fathoms. 

iAfters, — Woodep beams to which the stamp- heads are fastened 

Lode. — Regular vein producing ore. 

Loupe. — (P.) — Bloom, from the puddling firniace. 

Matte. — (P.) — ^Regulus, melted sulphuret. 

Mock lead. — Blende, sulphuret of zinc. 

Moor -stone. — (O.) — Granite. 

Mundic. — (C.) — Iron pyrites. 

Needle. — A long, tapering piece of coppet used in tamping the hole for 
blasting, in order to leave a cavity for inserting tbe^sufety-ftise. 

Pack. — To occasion the speedy subsidence of the ore in the process of 
tossing or chiming, by beating the keeve with a hammer. 

Pair. — Gang, or party of men • 

Parcel. — A heap of ore ready for sale. 

Pass. — An opening left for letting down stuff to th« level. , 

Peach.— (C.)—Gh\ox\ie. 

Pick. — A common instrument for mining atid ietgricultural purposes. 

Pi//ar.-~A piece of ground left to support the hanging wall. 

Pitman. — One employed to look after the lifts of pumps and the drain- 
age. 

Pit-work. — ^The pumps and other apparatus of the engine-shaft. 

Point of the horse. — The spot where the lode splits or divides into two 
parts. 

Pot grown. — (C.) — Soft decomposed granite. 

Prian.—( C.) — Soft, white clay, esteemed in Cornwall a favorable sign, 
when found near a lode. 

RcLck. — ^An inclined frame on which ores are washed. 

Riddle. — A sieve for washing the ores. 

Rosette.-^ P.) — Dish of refined copper tak^fa off from the surface by 
throwing on cold water. 

Run of a lode. — Its direction. 

Saalbdnd. — fG.) — Plural saeJbandery selvages, or thin hands of earthy 
matter, generally argillaceous, on each side of the vein ne3:t to the wall rock. 

Sett. — The portion of ground taken on lease for mining purposes. 

Schlich. — (O.) — Finely pulvierized ore mud. 

Slag. — Silicious substances formed in the various pi'ocesses pf smelt- 
ing and refining, principally silicates of the protoxide of iron, alumina, lime, 
and magnesia, generally containing a small portion of various metallic 
substances. 

^wft. — A vertical or inclined excavation in the lode or' through the 
country. . * 

Spleissofen. — CG.j— Copper refining furnace with two receix^ers for the 
fused metal. 
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j?ar5.— Apparatas for Taising or IbweriBg heavy articles in the jshaft. 
^If — Tlje solid rock^ 

>dfe»^.— Traciog the sittiatkm of a lode by means of the loose masses 
ol and veinstone which have been »eparajted from it and scattered in 
it ighborhood;* . 
\ latviig^ — Blasting witJi gunpowder. 
1 iking. — ^Excavating downwatds in the shaft. 
1 efe. — ^A vertical dislocation of the lode. 

1 cfcewwdte*— Poiished^ atgillaceoias surfaces of the rock, caused by the 
* ag and grinding of large raassfes against each other. 
iikm&rk*^0.)—kx!L assemblage of small irregular strings of ore, 
has no regular form like a true vein, but in which the ore seems to 
ijbeen disseminiated thfdogh the fissures in the rocks. 

ts. — Metallic oies^ mixed with finely-comminuted partdcles of the 
rcH 

keU, — ^The t^duction of metal's from theif oreshy the aid of heat) in 
thtsual metallurgic tg«eatment in the krge way, is called smelfing. 
liar. — The small plktform at the end of a certain number of ladders. 
aUiiig. — Breaking up the rock into small pieces for the purpose of 
se ating the ore. ' 

27wp. — To break up the ore and gangue by machinery, with the aid 
• of Iter, for the purpose of washing out the heavier metal^c particles,^ 
amp-head. — The iron end of the beam which by its weight breaks 
thj ragments of ore in the process of stamping. 

ope, — To excavate the space between two levels by a succession of 
st€ like workings. 

iving, — ^A small vein. 
iuff, — ^Attle, or rubbish. 

i mp. — ^The bottom of the engine-shaft, into which the water is allowed 
to ; n, and from which it is pumped or jemoved by some other means^ 
ickle. — The windlass, rope, and kibble. 

.imping. — ^The substance with which the hole in blasting Is filled af- 
ter ie charge of powder has been introduced; also, the process of fiUftig 
thelole is called tamping. 

%rotJtm. — A lode is said to be thrown up or down when it is intersected 
by aslide by which a portion of the lode has been removed fi^om its ori- 
giiij^ position to one side or the other. 

Itcketings. — ( Q. ) — The weekly public sales of ore. 
T^ifmte. — The system of working by tribute is that under which the 
worfcaan receives a certain proportion of the pre which he raises as a re- 
turnfor his labor. 

7\unk.—A long narrow inclined box, in which the separation of the 
fineli-- washed ore from the earthy impurities is effected. 

Ttnnel'head. — The top of a furnace, where the materials are put in. 
T\C'Work. — Work in which the laborer is paid in proportion to the 
amoifit done — generally at so much per fathom in driving or sinking. 
Tuyere. — Pipe through which the blast is introduced into the furnace. 
Underlie. — The dip or deviation of a vein or bed from the perpen- 
dicular. 

Van. — ^To cleani§e a small portion of ore by washing away the earthy 
maii(er, by the aid of a shovel or some similar implement. 
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Vein. — ^The contents of a fissure in the rocks, of indefinite lettgfiinnd 
depth. * , 

Vttff. — (C.) — A cavity in the vein, generally lined with crystals* 

Wall. — The side of the rocks adjacent to the vein. 

Washing. — The process of separating the ore from tha earthy impurities 
by the aid of water, the particles of 6re and earthy matter arranging tfem- 
selves in different positions according to their different specific gravities. 

W/tim, — A machine consistingof a drum revolving vertically by horse, 
steam, or water power, by which, with the aid of a rope and pulley, the 
ores are raised from the bottom of the mine. 

Whim'Skaft. — ^The shaft through which the ore is raised by/meansof a 
whim. 

Whip and derry. — The simplest method of raising the kibble by ineans 
of a single pulley; the -kibble is attached to a rope, which is drawn by a 
horse. 

Winze, — ^A shaft sunk from one levd to another, ht ventillation, c: bt 
proving the vein. A winze differs from a shaft in not being open to ibe 
{surface, like the latter. 
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